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The various methods of distilling oil into 
gas in externally heated vessels date back 
to the discovery of petroleum. In nearly 
all of these processes the oil was subjected 
to a comparatively low temperature in 
either iron or clay retorts, with unsatisfac- 
E.C.Jones. tory results attended by much trouble. Not 

until the introduction of generators and 
superheaters for water-gas making was it attempted 
to decompose oil in contact with highly heated surfaces 
of refractory material in internally heated vessels. 
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THE DEVELOPMENT OF OIL-GAS IN CALIFORNIA 


BY E. C. JONES. 


Then the oil was looked upon as an enricher of other 
gases, and subservient to these dilutent gases, which 
took the name of water-gas. The name of oil-gas with 
its unctuous suggestion is apt to awaken unpleasant 
memories in the minds of the older generation of gas 
men, who experimented with the many ways of stew- 
ing oil in iron retorts. For this reason oil-gas as well 
as water-gas is badly named. The oil-gas of California 
is so much like enriched coal-gas that no chemist could 
identify it as having been made from oil. 

The high price and scarcity of petroleum in the 





Genera] View of Martin Station at Visitacion Valley, near San Francisco—The First Large Producer of Oil-Gas in the World. 
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populous and large gas-producing districts of the 
United States have probably deferred the invention 
and use of oil-gas apparatus. But the discovery of vast 
quantities of oil in California made it an economic 
necessity. The full extent of this necessity and the 
reasons for completely changing the method of making 
gas in California and the abandoning of all other 
generating apparatus will be better understood by re- 
ferring to the following table, showing the quantity 
and value of petroleum produced in the State during 
the past twenty-one years, and to a chart, showing 
the relation of quantity to value. 


PRODUCTION OF PETROLEUM IN CALIFORNIA. 


Quantity, Value 
Year bbls. Value a bbl. 
1887 678,572 $1,357,144 $2.00 
1888 690,333 1,380,666 2.00 
1889 303,220 368,048 1.21 
1890 307,360 384,200 1.25 
1891 323,600 401,264 1.24 
1892 385,049 661,333 1.45 
1893 470,179 608,092 1.29 
1894 783,078 1,064,521 1.35 
1895 1,245,339 1,000,235 .803 
1896 1,257,780 1,180,793 "90 
1897 1,911,569 1,918,269 1.00 
1898 2,249,088 2,376,420 1.05 
1899 2,677,875 2,660,793 .99 
1900 4,329,950 4,152,928 -95 
1901 7,710,315 2,961,102 38 
1902 14,356,910 4,692,189 32 
1903 24,340,839 7,313,271 .30 
1904 29,736,003 8,317,809 27 
1905 34,275,701 9,007,820 -26 
1906 32,624,000 9,238,020 .28 
1907 40,311,171 16,783,943 41 
1908 48,306,910 26,566,181 54 


Production—Millions of Barrels. 
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Value—Millions of Dollars. 


Yearly Production and Value of Petroleum in 
California. 


Until 1884 coal-gas was made in California exclu- 
sively from coals brought from Australia as ballast for 
English wheat-carrying ships, and coals from the State 
of Washington and from Vancouver Island. The find- 
ing of oil in considerable quantities encouraged the 
making of water-gas as an auxiliary to coal-gas, so 
that in 1899 there were in California one crude oil 
water-gas works, ten (Lowe) carburetted water-gas 
works, eighteen coal-gas works, five oil- and air-gas 
works. 

This was the beginning of oil-gas making, and 
during the year of 1899 there were 2,677,875 barrels of 
petroleum produced in California. For some years 
after this the production of oil doubled each suceeding 
year, and the difficulty of finding a profitable market 
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for this enormous increase caused a corresponding 
drop in the price of oil. This was the incentive for 
having oil displace all other crude materials for gas 
making. 

Today there are in California fifty-six oil-gas 
works, and in connection with these are three plants 
for manufacturing water-gas from lampblack residual 
of oil-gas making, one small coal-gas works, and one 
oil and air gas plant. 

The credit for discovering this new method of 
making gas and the invention of suitable apparatus 
for use in making it belongs to L. P. Lowe of San 
Francisco, who anticipated the eventual use of oil-gas 
long before the pléntiful supply of cheap oil warranted 
its commercial use on a large scale. He constructed 
several small plants in different parts of California, 
and September 1, 1902, completed the erection of and 
started an oil-gas plant in the works of the California 
Gas and Electric Corporation in Oakland. This was 
the first adoption of the new process to the supply of 
gas to a large city, and was the basis of experiments 
from which the present oil-gas apparatus has devel- 
oped. Improvements made it possible by September 
II, 1904, to supply the entire output of Oakland. 


Early Type of Apparatus. 


The first type of oil-gas apparatus was constructed 
with the idea that extremely high heats for decompo- 
ing the oil produced the best results. It is, of course, 
understood that a generating apparatus consists of two 
or more shells filled with checker brick, and as there 
is no solid fuel used, there is an absence of boxes 
and grate bars found in the ordinary water-gas gen- 
erators. The checker brick are heated by oil injected 
under pressure with steam in company with a blast 
of air for combustion. No secondary air was used in 
the first types of apparatus, and it was quite impos- 
sible to control the heat in different parts of the 
machine. The oil for heating was usually injected at 
the bottom of the generator under an arch or series 
of arches. 

There is a temptation to use arches in oil-gas 
generators over the combustion chambers for support- 
ing checker brick, but it was soon discovered that 
no arch can be constructed that will withstand the 
blow-pipe effect of the oil flames, and the most care- 
fully constructed arches made of the best material 
obtainable lasted but a few days or weeks. 

It was first supposed that burning oil in a primary 
shell and passing the products of combustion over 
checker brick in a second shell without the use of 
secondary air coated the checker brick in the second 
shell with particles of lampblack deposited from the 
decomposed oil, and that during the succeeding run 
the steam admitted with the oil for gas making was 
converted into carbonic oxide and hydrogen in con- 
tact with these lampblack-coated surfaces. 

The high temperatures at first employed de- 
stroyed a large quantity of. oil, resulting in a dimin- 
ishing yield of gas at but low candlepower, and in 
the production of a large amount of lampblack. The 
yield of lampblack amounted to more than thirty 
pounds for each thousand cubic feet of gas made. As 
this lampblack was the result of decomposed hydro- 
carbons, the hydrogen which has been linked to this 
carbon remained in the gas as free hydrogen. 
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Following is an analysis of early oil-gas: 
Composition. Percentages. 
Se OOO. 6 6b aki ccc tes cecectausebes ‘6.2 
a aa 5 cu a Cbd OBES e's ARNE Aes kee 25.6 
FEVGroBen 2... ecccccsccneccvecccvccscscscces 62.4 
ES a a ae ee Cae eee seeded eu 3.0 
CT ge Re ere se eee 0.2 
CE Cae vise ticks ceudebivens sa 6ees eG se suk 0.4 
PT SURE 6 6s pda dense cchwed ba coees sees 2.2 
NE eke haa wide eet ee Ch CULE ceeds tes 3 100.00 


Specific gravity, .303. 
Net British Thermal Units, 624 the cubic foot. 


The candlepower was 18.6. This gas was made in 
Oakland, California, in September, 1902, and is a fair 
sample of the oil-gas of those days, which was pro- 
duced in highly heated generators with no means of 
regulating the heat, without wasting it. This gas, 
burned through an open tip, had every appearance of 
coal-gas of the same candlepower, the flame being of 
the same size, but of apparently greater brilliancy than 
coal-gas. The small percentage of carbonic oxide is 
good evidence that little or none of the steam admitted 
with the oil was decomposed. This is borne out by 
the fact that carbonic acid gas was 0.2 per cent, and 
as the gas was purified by oxide of iron none of the 
carbonic acid was removed by purification. 

The low specific gravity .303 is, of course, due 
to the large percentage of hydrogen, and it is unde- 
sirable for the reason that there is a greater waste in 
use by consumers, and the increase in street-main 
leakage is noticeable. 

The specific gravity and hydrogen content bear 
so close relationship to each other that all oil-gas 
containing 50 per cent or more of hydrogen is of 
specific gravity .4 or less, and oil-gas containing less 
than 50 per cent of hydrogen has a specific gravity of 
.4 or more. 

The high temperature in the generators created 
troubles of about the same character and disagree- 
able qualities as those encountered where extreme 
high temperatures are used in regenerative coal-gas 
benches. 

Tar, which under other conditions would have 
passed over to the scrubbers and been condensed in 
the ordinary way, was made into pitch. The pitch 
mingled with the particles of lampblack and formed 
solid stoppages in the wash-box, so that it was no 
uncommon experience to make gas twenty hours one 
day, devoting four hours to cleaning the wash-box 
and down-take pipe, while on the following day 
twenty hours would be devoted to cleaning the wash- 
box, with four hours’ time remaining for gas making. 
The lampblack recovered as a by-product was made 
in such large quantities that after a generous amount 
of it had been used for firing boilers about the works 
there remained a sufficient quantity to become a nui- 
sance. 

The lampblack as it is removed from the sepa- 
rators contains from 50 to 60 per cent of water, and it 
is necessary to drain off the water until the water con- 
tent is reduced to about 30 per cent before the material 
is fit to be used as boiler fuel. The large amount of 
water in the lampblack prohibits the use of any of 
the briquetting presses that are successfully used for 
briquetting other dry materials, or materials contain- 
ing a small amount of binder, 
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To add to the discomforts of making gas in this 
way, the wash-box was so constructed that it re- 
tained a large amount of lampblaek within itself, 
while the lampblack separator permitted large quan- 
tities of lampblack to overflow and be wasted. This 
waste was not deplored so much on account of the 
loss in money as from the fact that the drainage from 
the gas works was usually emptied into a river or 
bay, and the State Fish Commission complained of 
the pollution of the water.. With these discourage- 
ments and the meager amount of knowledge of the 
work actually being done, the construction of oil-gas 
apparatus in large units for the supply of gas to cities 
to the exclusion of all other kinds of gas seemed 
dangerous, and the task was unattractive. 

Oil-gas machinery had been constructed of all 
kinds and sizes with hardly two alike, and it was first 
necessary to design an apparatus applicable to both 
large and small works, and make standard every detail 
of it, thus accomplishing in three years the same re- 
sults that have required thirty years of hard work 
with water-gas apparatus. 

The first important improvement was the elimi- 
nating of brick arches over the combustion chamber, 
and the substitution of corbel work at the top of both 
generators in place of arches. To provide a combus- 
tion chamber without arches it was necessary to con- 
struct a pair of generators in the shape of a letter U, 
one leg of the U being much longer than the other 
The shorter of the two shells is used as a primary 
generator and the air blast is admitted downward 
through the center of the top of this generator. 

At first the oil was fed through burners pointing 
downward through the top of the primary in the same 
direction as the air. But it was found that better 
results were obtained by placing the oil burners in a 
circle around the side of the generator near the bot- 
tom of the corbel work, thus injecting the oil at sev- 
eral points around the circle at right angles to the 
direction of the air. The top of the primary thus 
becomes a combustion chamber, and there is no sharp 
impact of oil flame against any part of the brickwork. 
To assist a proper understanding of the apparatus, a 
few illustrations have been prepared; these were pho- 
tographed from working drawings of a modern and 
satisfactory oil-gas set, as well as from apparatus now 
in operation. 


Sequence of Operations. 


The sequence of operations in blasting and mak- 
ing gas, after the brickwork has been brought to a 
temperature that will ignite petroleum, begins with 
the opening of the stack valve at the top of the sec- 
ondary generator and is followed by the opening of 
the air blast at the top of the primary generator and 
the admitting of oil and steam through the heating 
burners at the top of the primary generators. The 
set is entirely operated from the floor, the gas-maker 
and helper working in unison handling the stack- 
valve, the primary and secondary blast valves, and 
turnng on the oil and steam at the “oil table.” The 
oil and steam for heating are admitted through a 
specially arranged burner shown in one of the illustra- 
tions. Separate coils of pipe encircle the generator, 
one being for oil, and the other for steam, that for 
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The Apparatus for Generating Oil-Gas. 


The illustration shows the arrangement of the primary and secondary 
generators connecting at the bottom with a throat piece large enough not 
to constrict the passage for gas; shows the wash-box, which acts also as a 
hydraulic seal; and shows two ordinary steel scrubbers provided with wooden 


trays. Ample scrubbing of oil-gas is important. 





Showing a Vertical Section of the Generators with Their Linings. 


Note that the elbows for the admission of air and the outlet of gas are lined with 
fire brick to protect them from excesive heat. 


the oil always being at a lower level than the steam 
coil. This is a precaution to avoid a possible leakage 
of oil downward into the burners when the apparatus 
is not in use. Experience has proven that the straight 
pipe burner with open end gives better results in large 
sets than any other kind of burner. Much care, how- 
ever, has been devoted to the selection of an injector, 
which will force the oil through the burner into the 
generator, using steam in the most economical man- 
ner. This injector is made of brass, carefully finished, 
and the oil and steam openings are nicely centered. 
The straight pipe burner is connected to the shell of 
the generator through a flange, and on the ouside end 
of the burner is placed a Y fitting. The injector is 
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Oil Burner. 


attached to this Y fitting, con- 
necting it with the steam and oil 
pipes. This arrangement does 
not interfere with the workings of 
the injector, and has the advan- 
tage of leaving a straight way for 
cleaning the burner with a small 
rod through the plugged end, C, 
without disturbing the rest of the 
burner meahanism. 

A regulation service cock is 
placed on the oil inlet and a 
standard globe valve, B, on the 
steam inlet to insure good regu- 
lation at the burner. These con- 
trolling valves require nice ad- 
justment for the exact proportion 
of oil and steam, so that when 
once set the amount of oil and 
steam used for heating and making 
is controlled from the oil table. 

A glance at the illustration of 
the oil table shows an oil table 
for the heating oil and one for 
the oil used for making gas. 
Gauges are provided for show- 
ing the steam pressure at the boiler, and the oil pres- 
sure at the outlet of the oil heater. In addition to this 
there are six nozzle gauges used in connection with 
each set. Three are for steam, and three for oil. 
These gauges are connected to the oil and steam pipe 
between their respective throttle valves and the 
machine, so that these gauges practically become 
steam and oil meters for the guidance of the gas- 
maker. : 

The oil table is also provided with thermometers, 
a jet photometer, and a test light. The oil is heated 
to about 150 degrees F. in a tubular oil heater of well- 
known design. There are nine burners for heating 
at the top of the primary generator. Assume that 
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The Arrangement of Checker Brick in 
the machine has been making gas and a blast is about 
to begin. The stack valve has been opened and the 
air is turned on at the blast valve. No oil is admitted 
to the machine during the first three minutes of the 
blast, and the steam on the burners is turned on to a 
sufficient pressure to keep them clean and protect 
them against overheating. The blast pressure inside 
of the primary generator is nine inches. At the end of 
the third minute oil is turned into the primary gen- 
erator at a pressure of eight pounds inside of the 
machine, while the steam pressure is retained at thirty- 
five pounds, and the blast pressure is reduced to seven 


inches also within the machine. 

The duration of the blast in the large machines is 
twelve minutes; three minutes without and nine min- 
utes with oil. 





The Operating Table Between Two 16-Feet Sets, Showing the Con- 
venience and Simplicity of Operation. 
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the Generators. 
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At the end of the heat the blast 
valve is closed, and quick-opening 
valve at the outlet of the first scrub- 
ber is opened by means of a winch 
attached to the generator and by a 
wire rope running over pulleys to 
the valve stem. This valve is opened 
during runs and closed during heats, 
for the purpose of isolating the set 
from the rest of the works during 
the heating process and to permit 
the use of high blast pressure with- 
out the use of high blast pressure 
without breaking the in the 
wash-box, thus sending oil produced 
gas through the wash-box and scrub- 
bers. As the man on the floor turns 
off the blast, opens the scrubber 
valve, and closes the stack valve, 
the gas-maker does not shut off the 
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heating oil. He first turns on the 
oil and steam to the gas-making 
burners, which are separate and 


distinct from the heating burners. 
Then he shuts off the oil and steam 
from the heating burners so that there 
is no interruption in the making of gas. The heating oil 
serves for this purpose during the moment necessary for 
changing the valves. The temperature of the primary 
and secondary generators is observed by means of 
sight cocks, the gas-maker becoming very skillful in 
detecting changes of color in the checker brick and 
turning on secondary air when the outgoing stack gas 
has the appearance of containing combustible gas. 

In this connection the personal factor represented 
by the skill of the gas-maker enters more largely into 
the equation of good results than in either coal- or 
water-gas making. For making gas the oil and steam 
are first turned into the top of the primary. The oil 
is decomposed by passing downward through the 
checker brick in the primary generator, thence through 
the connecting throat piece and up into the secondary 
generator. Should the gas thus 
made be permitted to traverse the 
entire length of the secondary gen- 
the top, the 
would partly decomposed 
breaking down into marsh gas, hy- 
drogen, and«ampblack. 


erator to illuminants 


be by 
To prevent 
this overheating and to protect the 
gas the outlet of the 
placed at or near the middle of the 
Above this 
point there is a large amount of 
heat stored in checker brick placed 


machine is 


secondary generator. 
upon a number of arches, sprung 


These arches 
there 


across the generator. 
are durable, because is 
direct combustion of oil in proximity 
to them. 
in the top of the secondary generator 


of steam and oil pipes are 


no 


To make use of the heat 


coils 
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connected with eighteen burners in the corbel work at 
the top of the secondary. Fifteen of these burners 
are used for making gas, while three are steam pipes 
for purging. The gas thus made passes downward 
and through the side outlet into the wash-box. It will 
thus be seen that gas is made in two directions, leav- 
ing the machine through a common outlet. The rea- 
sons for this are obvious. 

The accompanying table shows the progress of 
the blast on the sixteen-foot set at Generator No. 2 
Jones, Monday July 26, 1909: 


PROGRESS OF BLAST. 


®. i a ‘ n 
: 52 3 3 2s 
a om aa © Lo 
© & oe ° ae ae 
3 Os » ¢ gE os 2 
: a. eh. | 6|6e 
ray =a = =o = 
S OG, S58 nae 6& Ae 
ist 35 blow 9 
2d 35 blow 9 
3d 35 rear 9 
26 7 
4th 150° 8 35 
e 
5th 150° 8 35 : 
32s : 
6th 150° 8 35 : 
mo 
7th 150° 8 35 ; 
ie 
8th 150° 8 35 : 
- 
9th 150° 8 35 ; 
328 " 
10th 150° 8 35 : 
a 
11th 150° 8 35 H 
oY 
12th 150° s 35 . 
3.25 7 
60.00 


Sometimes during the process of heating, it is 
difficult so to regulate the temperature in the primary 
and secondary generators, even if the checker brick in 
both generators are in equally good condition for 
breaking up the oil. If the gas were taken off at the 
top of the secondary it would be impossible so to regu- 
late the heat that no oil would be wasted, no gas over- 
heated, or the yield of gas the minute not reduced. By 
adopting the side outlet all heat is conserved. If the 
top of the secondary be overheated more oil is used 
in that part of the machine, and if the primary be at 
too low a temperature less oil is used in the primary. 
In this way all heat is used for gas making and 
practically one is wasted. At the same time a uni- 
form quality of gas is maintained. 

One of the best indicators of the quality of gas 
being made is the condition of the overflow water 
from the wash-box and from the first scrubber. The 
presence of tar in the wash-box seal shows that the 
heat is too low, and lampblack in the overflow from 
the first scrubber shows that the heat is too high. 

The table following shows the amount of oil used 
in gallons, in different parts of the set, together with 
the steam and oil pressures, all pressures being on the 
inner side of the throttle valves and within the 
machine. These figures were taken from the run after 
the foregoing heat. The duration of the run was ten 
minutes. Oil is admitted to the top of the primary, 
beginning with twenty-six gallons a minute and re- 
duced to nine gallons during the eighth minute. Oil 
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A 16-Foot Oil-Gas Set with a Capacity of 150,000 
Cubic Feet an Hour. . 


This is called a 3,000,000-foot set; it will pro- 
duce that amount of gas every day in the year and 
can be forced to produce 4,000,000 feet. Bight such 
sets are in operation in San Francisco and Oakland. 


is admitted to the top of the secondary, beginning 
with thirty-nine gallons during the first and ending 
with twelve gallons during the eighth minute. The 
steam pressure remains constant during eight minutes 
of the run. At the end of the eighth minute the oil 
is shut off from the primary and secondary; and the 
steam pressure on the primary and secondary is raised 
to 110 pounds, and is allowed to remain at this pres- 
sure for the last two minutes of the run for the pur- 
pose of purging the machine. For purging the 
machine during the last two minutes of the run three 
special open steam pipes are used at the top of the 
secondary. Steam is maintained on the burners at the 
top of the primary and secondary. A one-inch steam 
pipe admits steam to the bottom of the primary 
directly opposite the throat piece; this is also for the 
purpose of clearing the machine. 


MAKE OF GAS, JULY 26, 1909. 


, © . wa ui 
* Dn 

. 2 wo eh fg oS 

ec af B wi o. fe a of S¢ 

ect & os oP eg os oO me 

= © ad © Mo a @ sae tx 5” oe 
= -¢ aa Q wt ae aos m » ae 2a 
s a5 =e sta st Ser ss $3 &€ 
a Os Ot OgdE CHR has SE Ha AA 
ist 150 26 39 21 25 27 25 110 
2 150 26 39 21 25 27 35 110 
3 15 18 26 19 25 24 35 110 
4th 150 18 26 19 5 24 35 110 
6th 145 18 26 19 25 24 35 110 
6th 145 17 26 19 25 24 35 110 
7th 145 17 26 19 25 24 35 110 
8th 145 9 12 19 25 24 35 110 
9th 140 purge purge 110 110 110 
10th 140 purge purge 110 " 110 110 


Following are two analyses of gases taken at the 
stack valve at the middle of the heating period: 


JONES SET No. 2. 


Composition. Percentages. 
CE NE eis bis baad ech cies ed bendscbne ges 13.1 
CE. oo 8560s CK Eo Ge 8 6 heh Ve ee hee ks Kees See 1.9 
PNR Cs oc kv ACARD SO HKS SP HRS Ca obeatte seh 85.0 

JONES SET No. 1. 
CRUD BOR SOT iis Ci ss 0c ca R eae 6 woe koehelnwe 15.3 
CRP ike co Fat taebenewsesacbhicoeccvosweivss’s 0.2 
PURER OO io 6b Wee chew cele steed pvedienesercces 84.5 
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These analyses are frequently taken to determine 
the ratio of air to heating oil. 


According to experiments at Munich in 1880 
(Stillman’s Engineering Chemistry) 6 per cent of 
carbonic acid indicates three times the theoretical 
amount of air required; 9 per cent of carbonic acid 
indicates two times the theoretical amount of air re- 
quired ; 17 per cent of carbonic acid indicates one time 
the theoretical amount of air required. 


The following table gives the make of gas a min- 
ute for a series of five runs. These tests were of 
necessity on different days so that the gas could be 
carefully measured in a relief holder isolated for the 
purpose and careful corrections for temperature be 
made to avoid error in measurement. The amount of 
oil used for heating and making and also the total 
oil used by the thousand feet of gas are given in this 
table. The make of gas a minute during a ten-minute 
run is a good indication of the application of the heat 
contained in the checker brick in the making of gas, 
and is an index to the proper length of run. 


TEST RUNS ON NO, 2 JONES SET. 




















Min July9 July10 July10 July12 July12 Average 
lst 7,080 6,664 5,206 8,538 7,497 6,997 
2d 6,247 7,705 6,872 6,664 9,371 7,372 
3d 6,039 7,080 7,082 8,333 7,497 7,206 
4th 5,831 6,664 6,247 8,225 7,393 6,872 
5th 5,623 6,248 6,248 6,248 6,664 6,206 
6th 5,623 6,248 6,247 6,351 5,831 6,060 
ith 5,415 6,664 6,248 6,559 6,768 6,331 
8th 4,790 2,915 4,165 3,748 3,540 3,832 
9th - 2,707 2,290 2,082 1,978 2,291 2,270 

10th 2,082 1,042 2,082 1,874 833 1,583 

Totals ..51,437 53,520 52,479 58,515 57,685 54,729 

Oil for Gals. Gals. Gals. Gals. Gals Gals 

Baeet 4... 70 70 70 70 70 70 

Make .... 370 373 370 370 400 377 

Total ..... 440 443 440 440 470 447 

1,000 cu. ft. 8.55 8.28 8.38 7.53 8.13 8.17 


Following is a table giving the analyses of the 
gas made during a run July 19, 1909, on Jones Set 
No. 2. Samples of gas were taken from the wash-box 
at the end of the second, fifth and seventh minutes, and 
analyzed: 


End of End of End of 

Composition. 2d min. 5th min. 7th min. 
Carbonic acid gas........ 1.6 0.8 0.4 
PEROEMAG nce ctsncecee 3.4 6.6 9.0 
EI pe er Pe 0.2 0.2 0.0 
Carbonic oxide .......... 9.4 8.0 6.6 
EL o's Gr v0 4a 6k anes 563.2 50.6 44.8 
Me seis es waheee ee 28.5 30.9 35.0 
SOY a atae secs eveneee 3.7 2.9 4.2 
ee sia Be OM. FE. ec vccer 589.0 665.0 732.0 

Specific gravity ......... 382 391 423 


The results of a typical run at the Potrero Station, 
San Francisco, June 4, 1909, giving the amount of 
gas made, oil used, and an analysis of the gas taken 
at the outlet of the wash-box during the first minute, 
when all the gas was made in the primary generator, 
and during the second, fifth, seventh, and tenth min- 
utes, are shown in the following table, which gives the 
analyses of samples taken at the outlet of the wash- 
box of the No. 3 Jones Set. 


RESULTS OF TYPICAL RUN. 


1st 2d 5th 7th 10th 
Composition. Min. Min. Min Min Min 
Cer, e0iG........ 1.8 1.3 0.0 0.0 0.0 
Illuminants .... 8.6 2.1 5.0 5.8 7.8 
Ce codste ce Be aes Tr. Tr. TP. 
Car. oxide ..... 5.6 20.2 9.4 8.2 14.6 
Hydrogen ...... 31.7 44.1 46.6 44.9 47.4 
Marsh gas ..... 43.4 26.7 35.7 37.3 25.9 
Nitrogen ....... 8.9 5.6 3.3 3.8 4.3 
SE ss cccnses 49.0 675.0 698.0 747.0 
Specific gravity. 514 -469 -402 -411 -435 
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Min- Cubic 
ute Feet 
Mn. a6 & Sas kb dah 5,625 
RC Snes aaterabaee 5,833 Oil 320 gallons to 
GE uNiecc ce daouee 6,041 make, 60 gals. to heat; 
GEE, whee veatied eons 5,625 380 gallons total. 
Wes Gheweaw ead teen 5,416 8.25 gallons for each 
SE dvttucenshwea 5,000 1,000 cubic feet. 
WEE babe ows acemens 4,373 7% minute primary oil 
DU Wiectcncsanean 4,166 ff. 
OE Sccceapes ois oh 3,125 8th minute secondary 
SGU: ks eatenavsnvad 833 oil off. 

WOU 3 wedn ws 46,041 


The percentage of carbonic oxide in these an- 
alyses would lead to the conclusion that the carbonic 
oxide is not formed by contact of steam and the car- 
bon remaining in the generators after a heat. 

It will be noticed that the gas made in the pri- 
mary generator at the beginning of the run contains 
5.6 per cent of carbonic oxide, while during the second 
minute it increases to 20.2 per cent and then drops 
to less than half that amount during the fifth and 
seventh minutes, rising again to 14.6 per cent during 
the tenth minute. The carbonic oxide is undoubtedly 


. produced by the dissociation of steam in contact with 


incandescent particles of lampblack, which have been 
thrown down by the breaking down of hydrocarbons. 

A fact now well understood is that the oxygen 
of steam will not unite with carbon in combination 
with hydrogen, so that neither carbonic acid nor car- 
bonic oxide is generated directly from the hydrocar- 
bons of the oil in contact with steam. First it is 
necessary to convert the oil into gas or hydrocarbon 
vapor and then break down the hydrocarbons into 
lampblack and hydrogen. This lampblack, becoming 
incandescent, will unite with oxygen of steam. The 
high percentage of nitrogen in the primary gas is 
probably due to the presence of a small amount of 
products of combustion remaining iu the primary 
generator after the heat. The nitrogen diminishes to 
the fifth minute and then increases to 4.3 per cent 
during the tenth minute. 

California petroleum contains more than I per 
cent of nitrogen; usually 1.1 per cent. This is twice 
the amount of nitrogen contained in the petroleum 
of .Pennsylvania and West Virginia. In distilling 
California petroleum the third fraction, taken off 
between 200° and 250° C., has a strong odor of am- 
monia. This ammonia is destroyed in the gas gen- 
erators at higher temperatures, and appears in the 
gas as nitrogen and hydrogen. 

Further to determine the part played by the steam 
admitted with the oil three runs were made on a six- 
teen-foot set, first in the ordinary way, second with 
oil injected under its own pressure without steam, and 
third by steam without the use of any oil. In each 
case the test was made after the generator had been 
heated ready to make gas. And these are the results: 


Ordinary All All 

Composition run oil steam 
Curbemic Geld ....ccccess 0.4 0.4 43.8 
phi eer ee 5.2 6.2 0.0 
COR ca thowesrcebevese 0.1 0.1 0.2 
Carbonic oxide .......... 7.0 5.3 10.6 
REPU OHIOTE  c ccccccewcccase 46.6 47.9 5.0 
ST, obo aces cns ee 30.6 36.7 0.0 
po EE See eee eee 5.1 3.4 40.4 

Specific gravity ......... .404 .388 1.168 
Tis ee MS OR TR ie caccce 668.302 700.746 53.55 


Ordinary run—Same gauge pressure as combined oil and 
steam runs; 17-in. pressure inside machine, 47 gals. a minute. 


All oil run—18 Ibs. to 19 Ibs. oii pressure on primary, 25 Ibs. 


. to 27 lbs. oil pressure on secondary; 21-in. pressure inside ma- 


chine; 51 gals. a minute. 

All steam run—25 Ibs. pressure on heat burners; 26 Ibs. 
pressure on primary make burners; 32 lbs. pressure on second- 
ary make burners; 10-in. to 11-in. pressure inside machine. 
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The run made with all steam can not be directly 
compared with the two other runs, as very little gas 
was produced; barely enough to enable the taking off 
of a sample at the wash-box. The generator at this 
period was at the same temperature as during ordi- 
nary runs. That is, it was at a temperature high 
enough to decompose steam in the presence of incan- 
descent carbon, and only 10.6 per cent of carbonic 
oxide was produced. Had there been much carbon 
deposited on the checker brick this generator would 
have been in ideal condition for the manufacture of 
“blue” water-gas. 

As to the California petroleum from which this 
gas is made, the crude petroleum from 12 degrees to 
17 degrees B. is best adapted to the purpose of mak- 
ing gas. This oil has an asphaltum base, as has most 
of the petroleum produced in California. This makes 
it in a measure unattractive to oil refiners. The Cali- 
fornia crude petroleum used during the following ex- 
periments was 15.8 degrees B. at 60 degrees F. Dis- 
tillation began at 85 degrees C. 

Color of 


Temper- Per- 





atures centages fraction 
No. 1....Below 150° C. 5.0* yellowish 
No. 2....150° — 200° C. 4.0 yellow 
ee: ° lemon 
No. 3... .200 250° C. 27.5 {ans nnd NHs 
No. 4....250° — 300° C, 14.0 lemon 
No. 6....Above 300° C. 39.5 red 
No. 6....Coke 8.0 black 
Loss 2.0 
Total 100.0 *2%%, water 


Flash point, 257° F. 

Fire test, 293° F. 

After the 300° fraction comes off the temperature rises 
immediately to above 380° C. 


The ultimate analysis of oil taken from this same 
field is: 


CR: hn. <.0.0:0 bn 6a AD Oe Bees 85. per cent 
PEERS OEOR. © 0.0 op chsaks tus paused eeesteeas 1. per cent 
Ct Eee TET Skee re ee .8 per cent 
ORM ons ccbd enc cern eevkwsesebabaes 1.0 per cent 
TEPER OMOE.. 00 vein 0 BESS Us eb eer eeeerven 12.2 per cent 
PR eer ey ar re tes 100.0 by weight 


The exact amount of sulphur in the oil used for 
these experiments was 0.93 per cent. 

Oil containing sulphur in quantity less than 1 
per cent will produce gas which may be satisfactorily 
purified by ordinary oxide of iron. Should the per- 
centage of sulphur exceed 1 per cent, purification be- 
comes difficult, unless there is a large purifying capa- 
city provided for it. Crude oils in California in some 
instances contain as much as 4 per cent of sulphur. It 
is better not to purchase oils containing so much sul- 
phur as it is necessary to provide elaborate and ex- 
pensive means for purifying the gas. Fortunately the 
most available crude oils, produced in greatest abun- 
dance and best adapted to oil-gas making, have a 
small percentage of sulphur. After these crude oils 
are distilled and the distillates are sold for gas manu- 
facture the distillate contains all of the sulphur of the 
crude oil condensed into the lesser quantity of dis- 
tillate. 

It is the opinion of the writer that a crude petro- 
leum from 14 degrees to 16 degrees B. is the oil which 
gives the best results in oil-gas making. In other 
words, the more pounds in weight to the gallon of oil 
the greater will be the production of gas, and there 
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will be less waste of oil. This is diametrically op- 
posed to good water-gas practice, but the conclusion 
has been reached after the use in practice and experi- 
mentally of crude oils from 8 degrees B. to 37 de- 
grees B. and distillates from 20 degrees B. to 42 de- 
grees B. 

The wash-box serves a’ double purpose as a 
hydraulic seal and as a piece of apparatus in which 
nearly all of the lampblack is separated from the gas 
and held in suspension in the water. The early forms 
of wash-boxes were comparatively of small dimen- 
sions and were filled with baffle plates and partitions, 
forming excellent lodging places for lampblack, so 
that the cleaning of the wash-boxes was an important 
part of the gas-maker’s daily work. In the develop- 
ment of a self-cleaning wash-box, to take care of the 
amount of lampblack made by a sixteen-foot set, it 
became necessary to depart froin the square or circular 
form and adopt an oval shape, having a superficial 
area of 265 square feet, also to depart from the usual 
custom of connecting the generator to the wash-box 
and the wash-box to the scrubbers with pipe of the 
same or even smaller diameter than the trunk mains in 
the gas works. Allowance is made for the expanded 
condition of the hot gas leaving the generator. In 
what is known as a twenty-four-inch gas works thé 
inlet and outlet pipes to the wash-box are forty-eight 
inches in diameter, while the diameter of the dip pipe 
in the wash-box flares to sixty-eight inches. This 
removes one of the chief causes of back pressure and 


. enables the hot gas easily to get away from the 


machine. 

In the new form of wash-box there are no parti- 
tions or diaphragms, and the space within the box 
is clear. The gas enters through a dip pipe at one 
end, and passes out through an outlet pipe from the 
top of the wash-box at the other end. Two large over- 
flows on the side of the wash-box carry away the 
lampblack. The self-cleaning principle of this wash- 
box is in the constant agitation of the water in the 
box. This agitation is produced by dividing the main 
water supply into a number of one-inch pipes, twelve 
in all, extending to within three inches of the bottom 
of the wash-box. The water is thus forced downward 
to the bottom of the box, and it rises to the overflow. 
The lampblack is washed out of the gas by this turbu- 
lent water, and is carried out of the box before it has 
an opportunity to settle. The average temperature of 
the water entering the wash-box is 61 degrees F., and 
the average temperature of the water leaving the 
wash-box is 129 degrees F. The temperature of the 
gas leaving the wash-box is 142 degrees F., and the 
amount of water used in the wash-box is forty-six 
gallons for each thousand cubic feet of gas. The 
lampblack and water pass from the wash-box through 
open drains to the lampblack separator. 

Thorough scrubbing of oil-gas is all important. 
It has been proven conclusively that it is better to 
treat oil-gas directly with a large quantity of water 
than to use the methods of condensing and scrubbing 
as applied to coal-gas, where valuable by-products 
must be removed. Ojil-gas requires more water for 
scrubbing than any other kind of gas, on account 
of the finely divided particles of lampblack held in 
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suspension in the gas. These must be removed, as 
they would tend to destroy the purifying material. 
Should the lampblack pass through the purifiers it 
would cause endless trouble by stoppages. One uni- 
form kind of scrubber and one method of filling it have 
been adopted. The old-style cylinder filled with trays 
through the top is the best to be had, but the filling 
should be carefully done. The trays are made of one- 
inch by six-inch pine lumber surfaced on four sides 
and nailed together in sections, with spacing pieces 
one inch thick also made of surfaced lumber. These 
trays are made in sections small enough to go through 
a door on the top of the scrubber. Each alternate 
layer of trays is placed at right angles to the one im- 
mediately under it, and the entire shell is filled with- 
out voids of any kind. As these trays are made 
somewhat smaller than the inside diameter of the steel 
shell, in order to provide for easily getting the trays 
in and out and for the swelling of the wood, it is 
essential that the space between the trays and the 
shell shall be caulked with excelsior, so that the gas 
can not pass round the trays instead of through them, 
or the water flow down the inside of the shell. In this 
way the gas is compelled to pass upward through the 
trays, meeting smooth wet surfaces; and the water 


eo 


TTT 





Trays for 6-Foot Scrubbers, 


passes evenly downward through the trays, thus the 
maximum efficiency is obtained by the use of the 
smallest amount of water. 

A plan of a scrubber tray and the arrangement of 
the trays in the scrubber are shown in the accom- 
panying illustration. In the larger works there are 
three scrubbers twelve feet seven inches in diameter 
‘by forty feet high, and the water is supplied to them 
through ten sprays passing through the top head. 
With each sixteen-foot apparatus the amount of water 
used is approximately fifteen gallons for each thousand 
cubic feet of gas for each scrubber, or forty-five gal- 
lons the thousand cubic feet for the complete scrub- 
bing of the gas. Salt water is used in the wash-box 
and in all the scrubbers. It gives satisfactory results, 
having no deteriorating effect upon the gas or upon 
the scrubbing apparatus. Salt water has the further 
advantage, where gas works are located on tide water, 
of being available in abundance at small cost for 
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pumping, and it can be wasted after it has been used. 
In small plants, where water is scarce or expensive, 
it becomes necessary to be more saving in the use of 
water and in some cases to cool the water and use it 
over again. 

The overflow water containing lampblack flows 
from the wash-box through open, exposed drains into 
the lampblack separator. In nearly all oil-gas works 
the overflow water containing tar from the scrubbers 
flows into the same separator. The amount of tar is 
so inconsiderable that it is seldom recovered for sale, 
but when the tar is mixed with lampblack it adds 
somewhat to the fuel value of the lampblack and acts 
as a binder in briquetting. 

Separators of small dimensions and containing 
many partitions have been superseded by those of 
much larger dimensions with fewer partitions. Exper- 
ience with the separating of lampblack from water has 
developed the fact that the greater the area of the 
separator, and consequent slower speed of flow of 
water, the more thoroughly is the lampblack separated 
from the water. 

The lampblack-and-water first empties into a sep- 
arator provided with a constantly moving skimmer, 
consisting of pieces of 1 x 3 oak fastened to sprocket 
chains. The light, fluffy lampblack, rising to the sur- 
face of the water, is skimmed off by these scraping 
pieces and taken through a trough to a height of about 
twenty-five feet, and emptied into a settling tank, the 
walls of which are made of dry lampblack in the form 
of the crater of a volcano. After this skimming pro- 
cess the water flows into a separator, an illustration 
of which is here shown. 





Where the Lampblack Is Separated from the Water. 


This picture is of a separator recently installea 
This separator is capable of separating lampblack 
from water used in the manufacture of 12,000,000 feet 
of gas a day. In this separator there is a single par- 
tition running longitudinally. The partition is pro- 
vided with a skimmer extending below the surface of 
the water. The separator is made in two sections to 
enable the alternate cleaning and use of the sections. 
The water containing lampblack flows into one of the 
large pits, and the separation is accomplished by the 
settling of the lampblack particles through the water. 
This process is of necessity slow, because the specific 
gravity of the lampblack is so nearly that of water. 
The water passes under the skimmer and over the 
partitions into the next pit, where further settling 
takes place. Out of this pit the clarified water passes 
through an open flume and is wasted. When the two 
pits are filled with lampblack the water gates are 
opened into the next pair of pits, and the water is shut 
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off from the pits filled with lampblack. The removal 
of the lampblack is then performed by means of a 
locomotive crane with a clam-shell bucket. The 
water-soaked lampblack thus removed is deposited in 
a pile and allowed to drain. After it has drained until 
there is about 30 per cent of water remaining in it, 
it may be used as boiler fuel. This was the only use 
to which lampblack was put in the early days of oil- 
gas making. Attempts were afterward made to make 
lampblack briquettes for domestic use. This proved 
difficult on account of the large amount of water con- 
tained in what seemed to be comparatively dry lamp- 
black. It was found that the only simple and practical 
method of briquetting was by the use of a plunger 
operated by a crank shaft to force the lampblack into 
an open cylindrical mold, thus forming an endless 
briquette, after the manner of a sausage machine. 
These briquettes would break by their own weight in 
lengths that were multiples of the length of a stroke. 
That is, if the stroke of the machine were 1% inch, 
the briquettes would break off in lengths of 3, 4%, or 
6 inches. This method was found to be slow and ex- 
pensive. So a vertical press was invented which had 
four plungers arranged on one shaft. The lampblack 
was fed through a trough into four molds and pressed 
by the plungers into and through these molds, break- 
ing off into pieces in the same manner as described 
of the single horizontal press. This vertical press 
produced fifty tons of briquettes in twenty-four hours. 
The briquettes were three inches in diameter, weighed 
5.4 ounces the linear inch, or 82% pounds the cubic 
foot. They were smooth on the outside arid possessed 
cohesion enough to permit of ordinary handling. The 
only binder used in the making of these briquettes 
was the normal amount of tar flowing from the scrub- 
bers into the lampblack separator. Apparently the 
briquettes were dry when made, but they still con- 
tained a considerable quantity of water. 

Here is an analysis of a briquette after it had 
been stored for one year in a dry place: 
has sks hE Sey ae Coon 8.5 per cent 
CCA RENNES RRA OS ak 10.8 per cent 
79.9 per cent 
ped eeeersereeeeesenseereesesises 0.8 per cent 
48 600 0:0 Ub UW SU Es Weds Meek Oe 100.0 per cent 


These briquettes are an ideal fuel, particularly for 
use in open grates. Owing to the small percentage 
of ash, the briquettes when once ignited remain at a 
glowing heat until they are entirely consumed. The 
only objection to the use of them is the strong odor 
of naphthalene which they possess, and which does not 
entirely disappear after storage for a long time. 

In order to avoid the inconvenience of dealing in 
by-products, it was decided to make the experiment of 
using lampblack briquettes as a substitute for anthra- 
cite coal in water-gas generators. In a station con- 
tiguous to the Potrero plant in San Francisco there 
were six sets of double, superheated, Lowe water-gas 
apparatus, with a rated capacity of 1,000,000 cubic feet 
each. Briquettes were used in these sets with some 
success, but the capacity of the sets was reduced 50 
per cent by using lampblack; that is to say, no more 
than 500,000 cubic feet of gas could be made in a day 
with a set rated at 1,000,000 cubic feet. But the mak- 
ing of gas in this way had decided advantages ; there 
was an entire absence of clinker, and very little time 
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was required to clean the fires. Contrary to expecta- 
tions, the air pressure required to blast through lamp- 
black was extremely low, never exceeding nine inches. 
The average amount of lampblack used the thousand 
cubic feet of gas covering a period of six months was 
39.86 pounds, and the oil used for enriching was 6.8 
gallons a thousand. This oil was the ordinary 14° to 
16° crude oil with asphaltum base. The candlepower 
ranged from 28 to 33 candles. At that time the gas 
supplied to San Francisco was 23 candlepower. The 
oil-gas, which was made in the large generators, was 
19 candlepower. The candlepower of the oil-gas was 
raised by mixing about 24 per cent of the high candle- 
power lampblack water-gas with it. 

Here is a typical analysis of the lamyblack water- 
gas: 


Composition Percentage 
toavy eI eo ee ee a eee h elu 16.5 
RTE hE bola k s UD b6 040% LEK ks hb kea eee eee 32.8 
se S Ry Sawa hide Rae hk. REN OO 6 ta db od Coe 24.6 
EE Ss a an Ce ECA 6 p08 4 ee bab od oa Ke 13.7 
SE GI NN ee iain a's Wi. 6 oe bias Mlalbte stb ae b 6.2 

yo te eee ME MOA © 066-05 OMe 6 ema s hae eS 0.2 
NE ONO i s5bs 00.6 Sabai wde obese ors eanen 6.0 

Cee PUSS Ce eb SS be a i's Sob abe oseehes <>) wh 100.0 
NEES cca Gicwelssvbessanceseabbeepaut -647 
Net cn a CO OU ss an cae e 6 0Rbe canoe Hew eS 814. 
ID ee a be odes aain'y Mob oe bb bo a 28.5 


A lampblack fire is apt to flue during the blast, 
and it requires some care to keep the fuel bed in con- 
dition, as shown by the amount of carbonic acid in the 
gas produced. 

In using the lampblack the ordinary round grate 
bars are placed half an inch apart. Great care is 
necessary not to overheat the superheater and thus 
make lampblack in the water-gas apparatus. During 
the heavy demand for gas during the winter of 1908-9 
the use of lampblack exceeded the capacity of the 
single briquetting press. It became necessary to use 
lumps of lampblack dug from the side of a pile of 
dry material. These lumps were of about the same 
size as the coarse anthracite coal ordinarily used, and 
were broken away from the pile with pick-axes. It 
was found that the lumps held their shape fairly well 
in the generator, and gave fully as good results as 
briquettes. So lump lampblack was substituted for. 
briquettes in all the generators, thus saving the cost 
of briquetting and considerably reducing the cost of 
lampblack water-gas. 

Following is a recent analysis of the lampblack 
used in the generators: 

Volatile matter, including moisture. 34.15 per cent 

65.86 


¥ per cent 
0.05 per cent 


ee 





es ai tay ela ood acetate re cannes 100.00 per cent 


The first lampblack water-gas was made July 14, 

1906. This gas has been made continuously, without 
the use of other fuel in the generators, since May 5, 
1907. 
The improvements in oil-gas manufacture de- 
scribed in this paper have made it possible to regu- 
late the amount of lampblack produced so that a com- 
bination of oil-gas and a lampblack water-gas plant 
will produce only enough lampblack for boiler fuel 
and generator fuel, with no product remaining for 
sale, excepting gas. The amount of lampblack now 
produced in the largest oil-gas sets is twenty pounds 
the thousand cubic feet of gas. 
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For the purpose of showing the average composi- 
tion of oil-gas, lampblack water-gas, and the mixed 
gas now made and distributed in San Francisco, the 
accompanying series of ten analyses of each are given. 
These analyses were taken at random during each of 
the dates from June 11th to June 22d, inclusive, so 
the average of these is a good criterion of the com- 
position of the gas. 


ANALYSES AND AVERAGES OF TEN SAMPLES 
OF CRUDE-OIL-GAS 


June COg CnHen Og CO He CH, Ne C. P. B.T.U. Sp. gr. 
lith 2.5 7.1 0.2 9.2 40.5 33.8 6.7 18.4 675. 479 
12th 2.46 7.0 0.2 9.3 37.8 35.8 7.4 22.2 686. .495 
14th 2.4 8.0 0.2 9.4 40.0 33.3 6.7 21.2 687. 485 
15th 2.8 6.2 Tr. 9.4 39.0 35.4 7.2 18.5 670. 487 
16th 2.2 6.8 0.2 8.8 40.1 35.5 6.4 20.8 685. -474 
17th 2.4 7.0 0.2 8.4 42.8 34.2 5.0 18.8 683. .456 
18th 2.4 7.0 0.2 9.4 38.7 35.1 7.2 18.7 681. 489 
19th 3.0 we es 9.8 39.1 34.7 6.2 19.7 684. .490 
2ist 3.0 6.8 0.4 9.4 40.2 33.5 6.7 18.4 665. -481 
224 3.0 70° ee 9.0 39.6 35.1 6.3 20.2 683. 484 
AV. 2.62 7.01 0.16 9.21 39.78 34.64 6.58 19.69 679.9 .482 


ANALYSES AND AVERAGES OF TEN SAMPLES 
OF CARBURETTED WATER-GAS 


June COg CnHan Og CO He CHa Ne C.P. B.T.U. Sp.er 
llth 6.6 17.0 0.2 14.0 26.0 31.6 5.6 32.5 816. .636 
12th 5.6 16.8 0.2 13.4 23.8 34.7 5.5 32.2 836. .643 
14th 5.4 17.0 Tr 13.6 37.0 32.0 6.0 38.1 8282, .634 
16th 6.0 aie ate: ane 25.6 33.6 48 30.5 833.  .633 
16th 5.6 26.0 “Sr, 13.6 24.4 33.4 6.8 29.1 812. .643 
17th 5.7 16.3 Tr. 13.2 26.2 33.6 6.1 29.6 817. .635 
18th 6.0 16.0 Tr. 13.0 26.3 33.6 6.1 28.3 8123. .636 
19th 5.8 16.0 Tr. 14.2 24.9 32.0 7.1 28.8 797. 645 
21st 5.5 15.6 0.2 13.8 26.38 323.5 7.2 30.38 793. .638 
22a 6.0 16.0 Tr. 14.0 23.6 34.1 6.4 30.4 814. .650 
AV. 5.72 16.38 0.06 12.58 25.10 33.10 6.06 30.47 816.2 .638 
ANALYSES AND AVERAGES OF TEN SAMPLES 
OF MIXED CRUDE-OIL GAS AND CAR- 
BURETTED WATER-GAS 
June COg CnHen Ov co He CH4 N CP: BT.w. Seve. 
llth 3.4 9.2 0.4 11.0 87.3 32.9+ 6.9 21.8 703. .618 
12th 3.5 a. Be 9.8 36.6 33.2 6.8 22.9 710. .622 
14th 3.4 10.2 0.4 10.0 36.3 33.6 6.1 22.9 724 .623 
15th 4.0 10.0 0.4 10.6 35.8 32.6 6.7 21.4 708. .535 
16th 3.5 9.3 0.4 10.2. 38.3 31.9 6.4 21.6 696. .612 
17th 3.4 9.6 0.2 10.0 36.7 34.6 6.5 20.9 724 £.615 
18th 3.6 10.0 0.4 10.0 37.2 33.3 6.6 21.6 709. .631 
19th 4.0 9.6 0.2 10.6 345 340 7.1 22.1 7123. .640 
21st 3.8 a GS 10.0 $836.6 33.7 7.0 31.7 713. .631 
22d 3.7 9.7 0.4 10.2 37.2 32.9 .5.9 22.0 710. .619 
AV. 3.63 9.700. 34 10.24 36.54 33.16 6.39 21.88 710.7 .5236 


The amount of gas made and the percentage of 
oil-gas and of water-gas involved in the immediately 
preceding analyses are given in the following table: 





Oil-gas Water-gas Percent Percent 
June made M made oil-gas _ water-gas 
eo eer 6,921 2,095 77 23 
TSCM 6 kGaeseu 7,094 2,089 77 23 
SARE: sv bho ee 6,664 2,090 77 23 
BEE sé cabas es 6,522 2,090 76 24 
BEE ws VWs 0/0 7,054 1,975 78 22 
a 5,976 2,102 74 26 
oo oe 6,072 2,102 74 26 
SER Sewn eaee 6,718 2,077 77 23 
MD éecseews 6,742 2,097 76 24 
22d 5,869 2,060 74 26 
Average . 6,563 2,077 76 24 


The early days of oil-gas were filled with doubts 
as to whether it could ever take the place of coal- 
gas or water-gas. Doubters prophesied that the gas 
would not be fixed and that it would be impossible 
to maintain uniformity in candlepower. These doubts 
and fears have all been allayed. Oil-gas as now made 
in California has the same stability as well-made coal- 
gas, with the further advantages that any desired 
candlepower may be maintained and that naphthalene 
stoppages can be practically controlled from the sta- 
tion. 

An examination of the coroner’s records shows 
that nearly all of the deaths from gas asphyxiation 
were suicides. This leads to the thought that when 
it became known that illuminating gas containing 
much carbonic oxide was a simple and convenient 
means of suicide gas became popular with suicides. 
The introduction of oil-gas immediately dropped the 
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percentage of carbonic oxide to less than 7 per cent, 
and deaths from gas asphyxiation became rare. There 
followed many unsuccessful attempts at suicide. Per 
sons deliberately turned on the gas in closed rooms, 
but, after remaining under its influence for several 
hours, were easily resuscitated. A great many in- 
stances of this kind seemed to discourage the use of 
gas as a means of suicide. The subsequent improve- 
ments in oil-gas that increased the percentage of car- 
bonic oxide to 9 per cent and the addition of lamp- 
black water-gas that further increased it to between 
10 and II per cent have not increased the mortality 
from gas asphyxiation. This would seem to prove 
that very few deaths from gas asphyxiation are purely 
accidental. 

The question now naturally arises, In what locali- 
ties can oil-gas be made a commercial success? This 
depends primarily on the cost of oil. As oil-gas can 
be made in large or moderate size machines, with nine 
gallons of oil or less, the cost of oil the thousand cubic 
feet may be easily calculated from the cost of oil the 
barrel delivered in any given place. Next is the item 
of labor. In California, and particularly in San Fran- 
cisco, labor is strongly unionized, and the wages of 
the men employed in gas works are much higher than 
in other parts of the country. The hours of labor 
are invariably eight a day, so that it requires three 
shifts of men to operate any gas-making apparatus. 
Gas-makers received $110 a month, their helpers $90 
a month, and no ordinary laborer is paid less than 
$2.50 a day for eight hours’ work. With these high 
prices for labor prevailing, it is imperative that the 
largest units for gas making shall be employed. The 
large generators herein described have accomplished 
great saving in the cost of labor in gas making. 

During December, 1908, at the Potrero station in 
San Francisco, the amount of gas made was 267,792,- 
000 cubic feet, and the cost of labor the thousand was 
as follows: 


Generator labor, including gas-makers, 
helpers, and all men on the floor....... $0.00811 


Labor handling lampblack by hand........ 00585 
(This was before the installation of the 
crane for handling lampblack) 
Estimated cost handling lampblack by crane .00333 
Me -TETNOR BOGE 4 3. 6.c ck hc ceevwocceces 00491 


During June, 1909, the total make of gas 
170,776,000 cubic feet. 


was 


Labor in the generator room...........+.+.+. .00994 
TS DEO oc ccc ccc cccescncccose 00522 
PUTT WINE oo oc Hind ds ee esticcccccccee 00624 


The miscellaneous labor about the works, includ- 
ing firemen, water tenders, engineers, helpers, other 
mechanics, and office help, is about the same as in 
any economically operated water-gas plant where no 
residuals are handled. The improvements in labor- 
saving apparatus in oil-gas making have thus kept 
pace with the increase in wages and the reduction of 
hours of labor, so that the present system of gas 
making is most economical, notwithstanding the 
obstacles presented by local conditions. 

The future of oil-gas depends largely upon the 
price of oil and the practice of economy in the manu- 
facture of gas. The price of oil may be regulated by 
a gas company owning its own source of supply of 
oil, and the practice of economy rests in the hands of 
worker in the gas industry. 





every conscientious 
American Gas Institute. 
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THE WATTHOUR METER. 


BY WM. M. SHEPARD AND ALLEN G. JONES. 


CHAPTER VII. 


(Continued.) 
Shop Methods of Testing. 


A very convenient and flexible laboratory test- 
ing board is shown diagrammatically in Fig. 96, which 
can be used for testing single phase watthour meters 
of voltages from 100 to 500 inclusive, and of any am- 
pere capacity, the léad being regulated by switching 
more or less of the lamps in circuit by means of the 
single pole switches, L. The indicating wattmeter 
may be of 5 or 10 ampere capacity, and can be conveni- 
ently mounted in a horizontal position on a swinging 
bracket; the current transformer being of a 5 or I0 
to I ratio, or if desired, several current transformers of 
different ratios may be used. For testing 110-volt watt- 
hour meters of capacities not greater than the capacity 
of the indicating wattmeter, the d.p.d.t. switch S” is 
thrown in the downward position, thus putting poten- 
tial on the 100-volt tap of the indicating wattmeter and 
on the potential winding of the watt hour meter 
through the variable resistance; at the same time the 
t.p.d.t. switch S’ is thrown down, thus connecting the 





indicating wattmeter directly into the circuit. By 
throwing S’ up, the current transformer is connected 
into circuit when it is desired to test higher capacity 
meters. The correct load, as near as possible, is ob- 
tained by closing the switches L, and a finer adjust- 
ment is accomplished by means of the variable resist- 
ance shown in the diagram. This variable resistance 
is most conveniently made up by wrapping a bare 
resistance wire on a suitable mandrel and having a 
sliding contact which will not interrupt the circuit in 
passing from one turn of the wire to the next. By 
means of this variable resistance, the tester can hold 
the load on the wattmeter constant while the test is 
being made. 

For testing 200-volt meters, the switch S” is 
thrown in the upward position, and S’ is thrown down 
or up according to whether the meter in test is below 
or above the capacity of the indicating wattmeter. 

For testing 500-volt meters the switch S is closed, 
which puts the potential winding of the watt hour 
meter directly across the 500-volt tap of the compen- 
sator, at the same time putting the potential coil of 
the indicating wattmeter across the 500-volt circuit 
in series with the multiplier. 
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In testing meters on loads of low power factors, 
suitable reactances can be substituted for the ordinary 
lamp bank (arc lamp reactances can sometimes be con- 
veniently used for this purpose), or the potential wind- 
ings of the meter may be excited from a different phase 
of a three-phase system from that which is supply- 
ing the load; in this case the power factor will be 50 
per cent, and may be either lagging or leading, depend- 
ing upon which phase is used for exciting the potential 
winding. In lagging the meter for low power factors, 
a two-phase system may be used, exciting the potential 
winding from one phase and furnishing current from 
the other, in which case the disc should remain station- 
ary with full load current flowing. 

In order to determine which phase of a three- 
phase system to use for exciting the potential wind- 
ings to get a lagging power factor, and which phase 
to use in order to get leading power factor, simply 
connect a small reactance coil in the place of the lamp 
bank (if such a load is employed), and then connect the 
potential winding of the meter first to one phase and 
then to the other. The meter will run slower on the 
phase giving a lagging power factor. 





Marr 
Fig. 97. 


Where a great number of watthour meters of the 
same type are to be tested (such as is the case with 
large distributing compgnies in testing new meters), 
the testing stand shown in Fig. 97 permits of very 
rapid work, since a meter can be hung in place and 
connections made within three or four seconds. The 
stand consists of a wooden base about 2x 1% ft., upon 
which is mounted another vertical 2-in. board of about 
the same dimensions. . Fig. 97 shows the elevation and 
plan views. Three “L-shaped” terminals are brought 
out through the vertical board, the spiral springs being 
used to press the terminals firmly against the binding 
screws of the meter’s connection block. 

Another method, employing a connection board 
essentially the same as shown in Fig. 96, is shown 
diagrammatically in Fig. 98. Instead of using a lamp 
bank for loading the watthour meter in test, a “phan- 
tom load” transformer, T, is used, the secondary of 
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which is capable of supplying a heavy current at a 
very low potential, thereby necessitating only the 
small resistance coils, L, for regulating the load. This 


£ 





“eo 


Fig. 98. 


method requires only a small amount of power even 
in the case of large meters, and is therefore very 
economical. 


Testing Polyphase Meters. 


In testing polyphase watthour meters, it is usually 
most convenient to adjust and test them on a single- 
phase circuit as simple single-phase meters; a poly- 
. phase meter so tested will then be correct for poly- 
phase work. The current coils may be connected in 
series and the potential coils in multiple for testing as 
a single-phase meter; when tested in this way the 
constant of the meter should be divided by two, since 
the current is passing through both elements and is 
consequently being registered twice. A balanced read- 
ing should be taken on both elements as follows: 

Potential should be put on both elements and a 
load put on the current coil of one element, the number 
of revolutions which the disc makes ‘in a given time 
being noted; the current coil of this element should 
then be disconnected and that of the other element 
connected in the same manner with the same load 
applied for the same length of time, the revolutions of 
the disc again being noted. The revolutions of the 
disc in each instance should be exactly the same, and 
if any variation is found, the element whose speed is 
incorrect should be adjusted as described in Chap. III. 

A better method of testing polyphase meters is to 
apply polyphase potential to the potential windings 
exactly as will be the case when the meter is in 
service. With such connections, a load is placed on 
one element and the meter tested as though it were a 
single phase meter, using the disc constant as stamped 
on the disc (divided by the ratio of the current trans- 
formers times the ratio of the potential transformers). 
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The load should then be taken off of this element and 
the other loaded, by means of which a “balanced” 
reading can be obtained, proper adjustments being 
made if the elements do not balance. The advantage 
of testing the meter with polyphase potential applied 
to the potential windings is that the interference of 
the potential winding of one element with that of the 
other will be normal, and can be compensated for to 
great extent in the calibration of the meter. 

A three-phase, four-wire meter can be tested 
exactly the same as a three-phase, three-wire meter by 
using the two current windings which are wound one 
on each element, leaving the third current winding 
open-circuited. The third winding is wound on both 
elements and when such a meter is tested on single- 
phase current with both potential coils connected in 
multiple the meter will run at double speed when this 
winding is carrying the load. 

Polyphase meters should always be calibrated for 
50 per cent power factor as well as for unity power 
factor, since they are almost always used upon circuits 
which at times operate under low power factor con- 
ditions. 


Meters Used With Current and Potential Transformers 


When watthour meters are used in connection 
with “current,” or “series,” transformers, there are two 
possible sources of error which may ensue; one being 
due to the angular displacement between the primary 
and secondary currents of the transformer (this dis- 
placement should be exactiy 180 degrees), and the 
other is due to the varying ratio of the transformer at 
various loads. The first of these two sources of error 
is negligible except in the case of low power factors, 
and is largely compensated for by the angular dis- 
placement introduced by the potential transformer, as 
will be explained later in this chapter. 





Fig. 99. 


Fig. 99 is a vector diagram showing the phase 
relations of the currents in the primary and secondary 
of a current transformer; IM is a component of the 
primary, or line current which acts as exciting current 
for the transformer and is responsible for both errors 
above mentioned. In the figure, 

OI =the primary or line current, 

OI’ =the secondary current, 

O¢ =the magnetic flux in the transformer core, 

OV = the voltage of primary winding, 

OV'= the voltage of the secondary winding, 

IN =the magnetizing current, 

NM=the energy component which supplies the 

losses of the transformer and the load. 
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One source of error is due to the fact that OI is 
not exactly 180 degrees displaced from OI’, and there- 
fore the current which flows through the meter (from 
the secondary side), will not have the proper phase 
relation with respect to the current in the potential 
coils of the meter. As already stated, however, for all 
practical purposes the error thus introduced is neg- 
ligible except in the case of low power factors, and in 
transformers of poor design. It-can be seen by refer- 
ring to the above diagram that if the secondary circuit 
has the proper amount of inductance to cause the 
secondary current OI’ to lag by the same angle that 
the exciting current, IM, lags, that the secondary cur- 
rent will be exactly 180 degrees out of phase with the 
primary current, which would result in there being no 
error from this cause. 

The second error referred to, which is caused by 
the varying ratio of the transformer, is due to the 
exciting current, IM, not being effective in inducing 
current in the secondary winding; the secondary cur- 
rent being- induced by the component, OM, of the 








Figs. 100 and 101. 


primary current. If IM varied directly as the primary 
current, this error could be corrected by adjusting the 
ratio between the primary and secondary turns; such 
is not the case, however, and an error is introduced. 
Fig. 100 is a curve showing the accuracy of a well- 
designed current transformer. In calibrating watthour 
meters for use in connection with current transformers, 
the meter should be calibrated to register correctly on 
the flat part of the curve. There will then be a slight 
error at either end of the curve, that is, there will be 
an error on very light loads on or overloads, but if the 
meter is carefully calibrated in accordance with the 
curve of the transformer it will be accurate over the 
greater part of the range, and the error at either 
extreme will be small. ; ; 

Fig. 100 shows a typical calibration curve of a 
good current transformer, and Fig. 101 shows the cali- 
bration curve of a standard induction watthour meter. 
These two curves are combined as shown in Fig. 102, 
the resultant curve, B, being the resultant calibration 
curve of the meter when used in connection with the 
transformer. It will be seen that if the meter is ad- 
justed so that it will be a little slow on full load (about 
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0.5 per cent), and if the light load adjustment is set 
so that the meter will be slightly fast (about 0.5 per 
cent) on 10 per cent load, the resultant curve will be 
more nearly correct, and when a high degree of 
accuracy is required, this is recommended, the amount 
of such adjustment being determined by referring to 
the calibration curve of the transformer with which 
the meter is to be used. 

It should be remembered that a current trans- 
former must always have a load on its secondary side; 
if the meter or instrument with which it is being 
used should be disconnected while current is still on the 





Fig. 102. 


primary, the transformer should either be disconnected 
from the line, or else have its secondary short-circuited. 
If the secondary is left open-circuited there will be 
no counter magneto-motive force from the secondary, 
consequently the magnetic flux will increase to such 
a degree that it will cause the iron core to become 
overheated to an extent that may injure the trans- 
former. 

The load carried by potential transformers is 
constant, and if the load is light, the error in the 
transformer ratio will be very small. The secondary 
e.m.f. of the potential transformer leads the primary 





Fig. 103. 


e.m.f. by a small angle, 0, Fig. 103; the angular dis- 
placement referred to in connection with current 
transformers is also leading; it therefore follows that 
the angular displacement in a potential transformer 
compensates, in a large degree, for the angular dis- 
placement in the current transformer; if this angular 
displacement is the same for both the current and 
potential transformers the error from this source will 
be entirely eliminated from the meter with which they 
are used. 

The angular displacement referred to depends 
upon the magnitude and character of the load imposed 
upon the transformer, as well as upon its design. 
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Fig. 103 shows a vector diagram of the regulation of 
a potential transformer, in which 


OE=primary e.m.f., 

OE’=secondary e.m.i., 

OlI=primary current, 

Ol’=secondary current, 

RI=total resistance drop, 

XI=total reactance drop, 

é—=angular displacement between primary and 

secondary e.m.f.’s. 


In using 5-ampere 110-volt meters with current 
and potential transformers and leaving the regular 
register on the meter it is necessary to use a multiply- 
ing constant, which, multiplied by the register reading, 
gives the kilowatt hours consumed. This multiplying 
constant is obtained by multiplying the ratio of the 
current transformer by the ratio of the potential trans- 
former. 

In order to obtain a multiplying constant of Io, 
100 or 1,000 it is often necessary to use a special regis- 
ter and to change the disc constant of the meter. The 
new disc constant is obtained from the following for- 
mula: 


100 x register ratio x transformer ratio 
10,000 x C 





K= 


in which C is the multiplier of 10, 100 or 1,000. 

Applying the above formula to an example we 
will take the case of a 5-ampere meter having a disc 
constant of K=.3, and used with a 20 :1 ratio poten- 
tial transformer and a 24 :1 ratio current transformer, 
from which the “transformer ratio” in the formula will 
be (20x 24)—480 :1. Suppose a register is chosen 
having a ratio of 662-3, and a multiplier (C) of 100 
is used. Substituting these values in the above for- 
mula we derive a value of K=.312, which should be 
used instead of K=.3, which would of course result 
in a slightly different operating speed of the disc. 


(To be continued.) 


HOW ANTONE DID IT. 


(BY ANTONE’S BROTHER. ) 


Once upon a time, a little later than the time when 
the greatest of men did the water stunt, there hap- 
pened to be a large company operating a smelter, prin- 
cipally by electric current, which was generated by a 
steam plant. Motors were used to drive the blowers 
for converters, and the molten ore was conveyed from 
the furnaces to the converters by electric driven cranes. 
The whole plant was situated in an arroyo, or small 
creek, and a large flood came down said arroyo or 
creek one night and the next day found the engine, 
boiler and dynamo rooms flooded with water, leaving 
about five feet of nice oozy mud in them. Fortunately, 
by hard work they managed to keep the water away 
from the furnaces and converters, which were on a 
little higher ground. 

The chief engineer in charge of the electrical plant 
was a rather tony appearing gentleman, by the name 
of H. E. Doe, E .E. M. A., ete., which might not be his 
right name. Now, after Mr. Doe had spent some time 
in careful meditation, he solemnly informed the super- 
intendent that the plant would not be able to start for 
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at least six weeks, and as the ore would remain melted 
in the furnace probably three or four days, it meant 
that it would require about as long to get the ore out 
of the furnaces as it would to repair the electrical end 
of the plant. 

The superintendent did not know anything about 
the electrical end of the business, but he did know 
Brother Antone, and where he was to be found. He 
wired him his troubles, and told him to come at once, 
which he did. The railroad station was some distance 
from the smelter, and when Brother Antone arrived at 
the station, he was met by a tall, lanky gentleman 
wearing gold-rimmed side lights, latest high-top boots, 
and the latest type in khaki, who introduced himself to 
Antone graciously, informing him that he was the chief 
engineer of the smelter, and volunteering the name of 
his alma mater, politely requesting the same informa- 
tion from Antone. Upon being informed that Antone 
was an orphan, he gave him a very patronizing look 
and commenced to tell him how he would go about 
getting things in shape, which was continued until 
they arrived at the smelter, where they found the 
superintendent making preparations to let the charge 
of the furnaces run on the floor which had some water 
on it. This might mean several thousand dollars’ 
damage, to say nothing of the danger to life, but he 
was preparing for the last resort. Brother Antone 
advised him to wait a while until he looked around, 
and after a visit to the dynamo and engine rooms 
Antone advised him that he would have things in 
operation in twenty-four hours, when he told Brother 
Antone to get busy, which he did as follows: 

There was several hundred cords of four-foot cord- 
wood near the engine-house, and he started a bunch 
of men building a crib in the mud around the fronts of 
the boilers, filling in the chinks with gunny sacks, filled 
with hay, doing the same around the engines and 
dynamos, and as soon as he got the cribbing above the 
mud, put the men to dipping the mud out, starting 
fires in the boilers as soon as he got the mud out of 
the cribbing. 

When the mud was removed from around the 
engines and dynamos, he took a hose and began to 
wash them down, as it would have required a couple 
of weeks’ time to dig the mud out of the armature and 
field winding, and even after the job was done, more 
than likely the machines would have to be reinsulated. 

The chief engineer began to object, graciously in- 
forming him that the machines would be ruined, but 
the superintendent preferred to take a chance on the 
electrical end, rather than lose some ten to twenty 
thousand on the other end, which he knew would be 
the case. So Antone went ahead. 

After washing down the machines, steam was high 
enough to start them, which Antone did; and what the 
chief engineer thought was still worse, he short- 
circuited all the machines by putting a jumper across 
the terminals. But he ran the machines, which were 
220 d.c., just fast enough to make as heavy a current 
flow as he thought they would stand, when imme- 
diately they began to steam and in about ten hours 
were dried out enough, so he put on a light lead for 
four hours or more, when he informed the superin- 
tendent that the machines would carry the power cir- 


cuit, which they did. 
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EFFECT OF SUPERHEATED STEAM ON CAST- 
IRON AND STEEL, 


BY JOHN PRIMROSE. 


During the past eight years the writer has been 
in close touch with many plants, upwards of fifteen 
hundred installations using superheated steam, and in 
such a position that troubles would be promptly re- 
ported to him. Almost without exception these plants 
use cast-iron fittings in their pipe connections. The 
fact that no one of these plants ever reported troubles 
with their cast-iron fittings does not at all agree with 
the comparatively few instances where superheated 
steam has been charged with being the cause of trouble. 
In order that there should be no doubt about the ab- 
sence of trouble due to superheat, letters were written 
to ten concerns known to have been passing super- 
heated steam through cast-iron fittings for the past 
eight years, asking the following questions: 


1. Are the tees and elbows and valves in branch 
and main steam lines leading from the boilers of cast- 
iron? 

Seven answered yes; two replied that some fit- 
tings and valves were of cast iron and some of cast- 
steel, and one replied that the fittings were originally 
cast-iron, but that some tees had been changed to 
cast-steel, but stating positively that the change was 
not made because of any ill effects of superheated 
steam. 

2. Are fittings of extra heavy or standard weight? 

Nine replied that they used extra heavy fittings, 
and one standard weight. 

3. What steam pressure do you ordinarily carry? 

One used steam pressure of 100 ‘pounds; six 
used 150 pounds; one used 165 pounds; one used 185 
pounds and one used 200 pounds steam pressure. 

4. Have you ever noticed any injurious effect 
of the superheated steam on valves or fittings? 

Eight answered no; one that no trouble was ex- 
perienced in fittings, but that valves with cast-iron 
bodies and brass seats were difficult to keep tight, 
and one reported no trouble further than the baking 
of a hard deposit on inside. 

5. Have you ever found it necessary to replace 
any of these valves or fittings with cast-steel? 

Eight answered that no fittings or valves had 
ever been replaced on account of superheated steam. 
One answered that they had replaced no fittings, but 
some globe valves, and one answered that they were 
replacing some fittings with cast steel, but upon 
further inquiry it was found that this was not because 
of ill effects of superheat, but because the steam 
mains were being changed to Van Stone Joints and 
they wished to change the fittings to standard length 
and deemed it advisable to use cast-steel. 

6. Of what material are the gaskets in the steam 
line? 

Seven used corrugated copper or bronze; two 
sheet packing, and one asbestos. 

Ten letters were written and the answers are as 
reported above. Doubtless further inquiry would re- 
sult in similar reports. Nearly all of the people writ- 
ten to have used superheated steam for eight years or 
more, the steam temperature corresponding to from 
100 to 150 degrees of superheat. 
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The chief engineer in charge of a plant in the 
Middle West, of some 20,000 hp. writes that nothing 
has developed in any of the cast iron fittings to show 
that they are in any way effected by the use of super- 
heated steam. This plant has been in operation about 
five years. 

Such evidence as the foregoing proves pretty 
conclusively that superheated steam does not have 
an injurious effect on cast-iron. There seems to be 
no very good reason why it should. Several cast- 
iron fittings have failed when passing superheated 
steam. There is nothing extraordinary about this, 
and the failures are probably due to inferior metal, 
or to strains developed by expansion or contraction 
of the pipe lines, as suggested by Professor 
Hollis and Mr. Mann. These are much more plaus- 
ible theories than that superheated steam at a tem- 
perature of 500 to 600 degrees Fahr. has any effect 
on the metal. Investigations by Mr. Outerbridge and 
and Professors Rugan and Carpenter, on the growth of 
cast-iron when repeatedly heated, start at 900 degrees 
C., 1652 degrees F. Such instances as the growth 
of grate bars, etc., are all at temperatures far exceed- 
ing anything used in superheated steam work for 
power plants. Samples of cast-iron taken from fit- 
tings passing superheated steam for years have been 
polished and micro-photographed before and after 
etching, and compared with samples treated in the 
same way, taken from fittings passing saturated steam. 
The expert report is that there is no evidence of a 
change in the carbon conditions, or of exposure to 
superheated steam, and in support of this a well- 
known foundryman gives his opinion that a tempera- 
ture below 900 degrees Fahr. would not produce any 
effect in cast-iron. The tests of the famous Crane 
valve so often quoted are no proof of superheated 
steam being responsible for the failure. Test bars 
from the broken valve was compared with test bars 
taken from the same heat the valve was made from, 
and the valve was said to have weakened. This is 
no real test, because castings from different parts of 
the same heat, or, in fact, different parts of the same 
casting are known to vary in strength, and it is quite 
likely that fittings passing saturated steam, if com- 
pared on the same basis, would be found to have 
suffered greatly from the effect of saturated steam. 
It is unquestionably true that this valve must have 
been subjected to other influences besides super- 
heated steam. It is rather remarkable that the body 
of the valve is said to have been weakened more than 
the flanges—the reason given is that the metal of the 
body was nearer the superheated steam. Is it not 
more reasonable to suppose that the metal of the 
body weakened more than that of the flanges, be- 
cause it was supbjected to greater fatigue on account 
of expansion and contraction of the pipe? 

Care should be exercised in the design of pipe 
lines to guard against over strain of the fittings from 
movement of the pipe due to expansion and contrac- 
tion. Where long radius bands are the means of 
taking up this movement, pipe of the lightest possible 
weight consistent with safety should be used, thereby 
lessening the strain required to spring the pipe. 

A better way of taking care of expansion than 
long radius bends, is to use ball and socket expan- 
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sion joints, which have the additional advantage - of 
reducing the amount of piping. 

The writer entirely agrees with Professor Hollis 
in charging strains due to expansion and contraction 
with the failure of certain fittings, and with Mr. Mann 
when he charges inferior fittings with the cause of 
failure in other cases and recommends the use of a 
good cast-iron containing a percentage of steel scrap 
ior fittings passing superheated steam, as it is en- 
tirely in accord with the writer’s experience. 


THE MECHANICS OF THE STEAM ENGINE. 


In its simplest form the steam engine consists 
of two chains of moving parts on links. One chain 
of links consists of the crank, which turns about the 
shaft and constrains the motion of the crankpin, 
the connecting rod, the crosshead and piston, which 
move as a unit, and lastly, the engine base, to which 
the various motions of these links are referred. The 
other chain of links is identical in action and consists 
of the eccentric, the eccentric-rod and the slide-valve, 
together with the base. 

The first mentioned chain constitutes the driving 
mechanism of the engine and serves to transmit the 
motion which the steam imparts to the piston, a 
motion of rectilinear translation to a motion of pure 
rotation, which may be taken from the shaft by 
means of a pulley and belt, or maybe imparted di- 
rectly to the rotating element of a dynamo. 

The second chain of links is the controlling or 
actuating mechanism which serves to determine the 
nature and amount of the force which the steam im- 
parts to the piston. This chain re-transfers the rotary 
motion of the shaft back to a translatory motion pe- 
culiarly related to the motion of the piston. 

It is the purpose of these papers to investigate, 
first, the positions of the various links of each of the 
above chains when one link—as, for instance, the 
crank—has a certain assumed position, and then to 
discuss the relative velocities of the several links 
corresponding to this assumed position of the crank, 
and lastly to derive the accelerations—or changes in 
velocity—which the links are at such instants under- 
going. 

Since force is always necessary to produce accel- 
eration in the mass of any material, it is but a natural 
step to the investigation of the forces and strains ex- 
isting in the materials of which the links are con- 
structed, and it is this knowledge of forces, together 
with the provisions for safety and yet efficiently con- 
straining them, which makes the engineer of value 
to his employer. 

As these papers are to be written primarily for 
the operating stationary engineers it will be our 
aim to avoid the use of higher mathematics, favoring 
in their stead such graphical analyses as are available. 

In Fig. I the line M to B represents the base of 
a piston-crank chain of links. CO is the crank with 
shaft at O, W is the crosshead, the motion of which 
is identical with that of the piston; and WC the 
connecting-rod. 

To determine the position or path of succes- 
sive positions occupied by any point for assumed 
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positions of, say, the crank pin, it is merely neces- 
sary to draw out to scale the various parts for such 
assumed positions. It is obvious that the successive 
positions of the crankpin will describe the circle 
CGBHA about the shaft O, and other points on the 
crank will describe smaller concentric circles. The 
point C being common to both the crank and the con- 
necting rod, the rod at this position must likewise 
describe a circle. 

The crosshead W has a motion of translation, the 
limits of which are shown at M and N, and the dis- 
tance of travel being equal to AB or double the crank 
throw. The successive positions of the crosshead for 
the various positions of the crank pin in its circular 
orbit may be found by laying the various lengths out 
to scale on a drawing board and actually measuring 
the travel MW. A simpler method of determining 
this value is by the use of the arcs AA’ and BB’ 
drawn with a radius equal to the length of the con- 
necting rod. By drawing a horizontal line through 
the crank pin C the distance A’C to the curve will 
always be equivalent to the travel of the crosshead 
from the head end of the stroke. The distance CB. 
is, of course, the corresponding travel from the crank 
end of the stroke. It will be noted that when the crank 
has passed through go degrees of its travel from the 
head end dead center, or A, that the crosshead will 
have traveled through a distance AG, which is con- 
siderably greater than the remaining distance GB to 
the crank end dead center. 

In the diagram AD representes the longitudinal 
travel of the point C or crank end of the connect- 
ing rod. 





Fig. 1. 


Since the motion of one end of the rod is one 
of pure translation and the other end travels in a 
circle, the intermediate points will travel in ellipses, 
which will vary between the two extremes of a straight 
line and a circle. 

The path of any such intermediate point may be 
determined by laying out successive positions of the 
parts, and connecting the points so determined with 
a smooth curve. 

By erecting a perpendicular at A and drawing 
an are from C to the line MB., such as would be de- 
scribed by the crank end of the connecting rod were 
it disconnected and let fall, the horizontal distance 
between such perpendicular and this arc would rep- 
resent the horizontal travel of an equally elevated 
point in the rod. 

All these relations of position, while very simple, 
are essential to a thorough understanding of the veloc- 
ity and acceleration diagrams which will be taken 
up hereafter. 
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Electricity is now so widely used that its technical 
terms, hitherto sacred to the scientist, are becoming 
an integral part of our common 
speech, especially through the me- 
dium of the daily press. Unfortu- 
nately, the average newspaper man 
knows but little about the electric power that takes him 
to his work, brings him his news, lights his office, 
operates his linotype and prints his paper. The vague- 
ness of his writings reflects and transmits his igno- 
rance to his readers, who thus unconsciously acquire 
much misinformation. 

How often do we read of “an electric current of 
ten thousand volts”! It would be just as sensible to 
speak of water of one hundred pounds, heat quantity of 
one hundred degrees or money of six per cent when we 
intend to convey the idea of amount. The correct 
words denoting quantity which should be used in these 
connections are an ampere of electricity, a quart or a 
cubic foot of water, a British thermal unit or a calorie 
of heat and a dollar or a cent of money. Each of these 
quantities has no energy or can do no work, which is 
merely energy applied to a particular purpose until it 
is moved by some force, such as the voltage of elec- 
tricty, the heat of water, the temperature of steam or 
the interest of money. 

Energy is an eternal Proteus, indestructible, yet 
ever assuming new forms. The chemical energy in the 
cell of a battery is converted to electrical energy, 
which, in turn, becomes thermal, mechanical or radiant, 
at our will; the radiant energy in light is transformed 
to chemical energy in the photographic plate, thermal 
energy in the conservatory, mechanical energy in the 
radiometer and electrical energy by indirect means. It 
is not, however, until energy or work is performed for 
a definite time that it becomes measurable as power. 
One ampere under a pressure of one volt for one hour 
gives the watthour; ten cubic feet per second under a 
head of ninety feet gives about one hundred horse- 
power, which is also approximately the power neces- 
sary to heat one pound of water seventy degrees Fah- 
renheit in one second; one dollar at five per cent inter- 
est compounded semi-annually has the power of two 
dollars after fourteen years. Many other examples can 
be cited, but we believe that these clearly demonstrate 
the difference between an ampere, a volt, a watt and a 
watt-hour, or in other words the distinction between 
a quantity, a force, its energy and its power. 

It is argued that common acceptance of a word’s 
definition constitutes sufficient evidence as to its cor- 
rectness, but this criterion should not be applied to 
technical words of recognized meaning which may find 
place in colloquial English. Anyone guilty of loosely 
using such definite terms not only subjects himself to 
well deserved ridicule, but also displays his ignor- 
ance of a matter upon which he is dependent for many 
modern conveniences. 


Newspaper 
Jargon 
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PERSONALS. 
C. E. Wiggin of John R. Cole & Co. is at Seattle. 


E. G. Williams, an electrical engineer of New York City, - 


is at San Francisco. 


W. J. McCabe, an electrical engineer, recently arrived 
at San Francisco from Duluth, Minn. 


William H. Hoops, an electrical engineer, is a recent 
San Francisco arrival from Chicago. 


Frank Fowden, manager of srooks-Follis Company, left 
this week for Eureka, on pleasure bent. 


W. E. Osburn, who is in the electrical business at Wood- 
land, was a San Francisco visitor last week. 


A. D. Bowen, who was at one time general manager of 
the Ocean Shore Railway, is a San Francisco visitor. 


W. S. Heger, Pacific Coast manager for the Allis-Chalmers 
Company, is spending a few days in Southern California. 


Thomas Mirk, of Hunt, Mirk & Co., has gone to San 
Diego, where his firm is erecting an electric power plant. 


Leon Bly of Red Bluff, who has electric power and irriga- 
tion interests in Northern California, was a recent San Fran- 
cisco visitor. 


Sidney Sprout, electrical engineer, has gone to Los An- 
geles on engineering business and will return to San Fran- 
cisco next week. 


A. S. Kalenborn, electrical engineer for the Reno Power, 
Light and Water Company of Reno, Nevada, visited San Fran- 
cisco this week. 


Delos A. Chappelle, who is interested in hydro-electric 
developments, has returned to Mono County after visiting 
his San Francisco office. 


E. M. Frazer, an inventor and manufacturer of electric 
elevators, has arrived from the East and may spend some 
time at San Francisco. 


F. E. Vickers, assistant engineer of the General Electric 
Company’s San Francisco office, has returned from a trip 
to New York and other Eastern cities. 


E. G. Dewald, in charge of the water wheel department 
of the Allis-Chalmers Company on the Pacific Coast, is again 
at the company’s San Francisco office after a trip to the fac- 
tory at Milwaukee, Wis. 


W. G. B. Euler has taken charge of the Big Bend plant 
of the Great Western Power Company. Mr. Euler has been 
with the General Electric Company for a number of years as 
an engineer of construction. 


E. G. Williams, who has general charge of J. G. White 
& Co.’s engineering business, has just arrived at the San 
Francisco office. J. W. Burke, engineer with the same cor- 
poration, arrived last week from Denver. 


H. G.. Boardman is chief engineer for large electric power 
and gold-dredging interests in Alaska. He a rived at San 
Francisco for the purpose of purchasing machinery and sup- 
plies. He has his headquarters at Dawson, Yukon Territory. 


Charles P. Morrill, formerly Santa Rosa Manager for the 
Pacific Telephone and Telegraph Company, has been pro- 
moted to the position of assistant to the general superin- 
tendent at the San Francisco offices. A. F. Lafranchi, man- 
ager of the Petaluma exchange, has taken Mr. Morrill’s place 
at Santa Rosa. 


Kamakichi Takata, of Takata & Co., the Japanese agents 
of the Westinghouse Electric and Manufacturing Company, 
spent a few days last week inspecting the factories and 
power plants of San Francisco. S. Furmi, of Takata & Co.’s 
New York office, came West to meet the head of the firm 
and left with Mr. Takata for the Hast May 23. 
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Among the San Francisco engineers who went to Los 
Angeles during the past week to attend the seventh annual 
convention of the California State Association of the Na- 
tional Association of Stationary Engineers were: H. N. 
Saville, William Millner, Herman Nothig, William Jenkins, 
Charles Knight, Frank Carmody and Charles Dick. 


MEETING OF NORTHWEST ELECTRIC LIGHT AND 
POWER ASSOCIATION. 

The annual convention of the Northwest Electric Light 
and Power Association will be held this year on the steamer 
Queen leaving Seattle the evening of August 26th and return- 
ing the morning of August 29th. The boat has been char- 
tered for the trip and will visit the various Sound cities 
with stop-overs at each place. The cost of the entire trip in- 
cluding berth and meals will be but $10 a person. This 
gives an excellent opportunity for the delegates to get 
acquainted with each other and discuss the business and 
operative problems that confront them. An orchestra will 
be taken on the trip and everything possible done for the 
entertainment of the members. Part of the freight deck 
has been assigned to the various supply companies who 
are members of the Association, where they will be per- 
mitted to install such exhibits as they choose. The pro- 
gram as outlined includes papers on “Long Distance Trans- 
mission,” “Depreciation,” “The Rate Question,” “Employers’ 
Liability,” “Methods of Getting Business” and “Conserva- 
tion,’ all by speakers of ability. It is expected, however, 
that the greatest good will be accomplished by the oppor: 
tunity the three days’ trip will give for discussion. 


NEW CATALOGUES. 

“Attitude of Central Stations Toward Electric Automo- 
bilesx’ is the subject of Bulletin No. 123 from the Electric 
Storage Battery Company. In it is told the profitable results 
obtained by the electric lighting company at Rochester, N. Y. 

Bulletin 7B from the Engineering Department of the 
National Electric Lamp Association presents valuable data 
on illumination, so arranged and condensed that the correct 
illumination of any place may be quickly calculated. In 
addition to excellent tables and formulas this bulletin shows 
typical lamps and reflectors for various uses. 

“High Vacuum Surface Condensers for Steam Turbines” is 
the title of Bulletin 106, published by the Wheeler Condenser 
and Engineering Company of Carteret, N. J. The high 
steam economy obtainer by steam turbines with vacuums 
of 28 to 29 inches is pointed out, while on the other hand 
it is shown that in obtaining these high vacuums there should 
be no unnecessary power consumption by the condenser aux- 
iliaries, or excessive amounts of water used for cooling pur- 
poses. This pamphlet describes arrangements of the tube 
surface, the use of rain plates and other means recently 
devised for obtaining these results. 


TRADE NOTE. 

R. B. Guernsey has been appointed San Francisco repre- 
sentative of the C. H. Wheeler Manufacturing Company ‘of 
Philadelphia, succeeding Frank R. Wheeler, who has been 
transferred to the Chicago office of the company as manager. 


The Los Angeles Gas & Electric Corporation have pur- 
chased -from the C. H. Wheeler Manufacturing Company two 
complete surface condensing units for two large compound 
gas compressors recently installed. Each unit includes the 
new Pratt rotrex vacuum pump. 


The General Electric Company has closed a contract 
for an additional 12,000 kw. Curtis turbine generating unit, 
which is to be installed in the San Francisco Gas and Elec- 
tric Company’s Station “A,” under the supervision of J. G. 
White & Co. The new vertical turbine has a condenser 
base and is- rated as follows: A. T. B. 10, 12,000 kw., 720 
r.p.m., 11,000 v. 
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BOOKS RECEIVED. 


‘Dynamo Building for Amateurs. By A. J. Weed; 81 pages; 
4%x7%; 64 illustrations. Norman W. Henley Publish- 
ing Company, New York, and Technical Book Shop, San 
Francisco. Price, cloth, $1.00; paper, 50 cents. 


As implied by the title this is a manual of practical 
instruction on building a small dynamo or motor, the machine 
work of which can be done on a small foot lathe. In it are 
working dimensional drawings and detailed directions for 
making a 50-watt dynamo. 


The Control of Use of Stream Waters in the United States. 
By Russell L. Dunn; 65-page pamphlet published by the 
author, Metropolis Bank Building, San Francisco; sold 
by Technical Book Shop, San Francisco. Price, 50 cents. 


This dissertation deals with the subject of conservation 
of water power from the standpoint of the company that is 
formed to develop such power, but is hindered by govern- 
mental restrictions. Two points specially emphasized are 
the prevalent misunderstanding as to the definition of a 
water power site and the question of state ownership of 
water rights over which federal jurisdiction is now being 
extended. Included in it is a comprehensive summary of 
the laws relative to water appropriation and use in California. 
In its entirety it is an able exponent of the “other side” 
of what hitherto has been largely a one-sided argument. 


Report on Foreign Labor Conditions. By Harris Weinstock; 
157 pages; 5%x9. Published by State Printer, Sacra- 
mento, California. 

In 1908 Governor Jas. M. Gillett appointed Mr. Harris 
Weinstock Special Labor Commissioner to examine into the 
labor conditions and labor laws of foreign countries and re- 
port his conclusions as to remedies for strikes and lockouts. 
In this volume is embodied the results of his investigations 
in Italy, Russia, Austria, Germany, Belgium, France, England, 
Australia and New Zealand. The statement of conditions in 
these countries is most interesting, as are also the author's 
conclusions. These embrace an indorsement of the principle 
of State intervention in labor disputes, including public 
inquiry in labor disputes before they reach the serious stage 
of a strike or lockout. 

Municipal Franchises. By Delos F. Wilcox; 710 pages; 5x8. 


Enginering News Book Department, New York and Tech- 
nical Book Shop, San Francisco. Price, $5.00. 


Herein is given a description of the terms and conditions 
upon which private corporations enjoy special privileges in 
American cities. The work is divided into two volumes, this, 
the first, containing an introductory analysis of the modes of 
acquiring franchise rights, of the nature of franchises and 
the various possible means of restricting public utility monop- 
olies under private operation. The several classes of 
municipal franchises are then discussed in detail, this 
volume dealing with wire and pipe franchises, the former 
including the telephone, telegraph, lighting heat and power 
and the latter water supply, sewers, central heating, refrig- 
eration, pneumatic tubes, oil lines and gas. The second 
volume, to come within a year, will discuss transportation 
and terminal franchises together with observations on the 
taxation and control of public utilities. In each case a brief 
sketch is given of the history and importance of the utility, 
followed by examples of typical franchises in actual opera- 
tion in different American cities. The author, who is Chief 
of the Bureau of Franchises of the Public Service Commis- 
sion for the first district of New York, is a recognized author- 
ity on this and kindred subjects. He believes that “a public 
franchise is a public trust” and he indicates how private opera- 
tion of public utilities may be best regulated. As a reference 
work it is valuable alike to the engineer and the lawyer, giv- 
ing the most comprehensive summary of American franchise 
provisions yet published. It presents pertinent facts and de- 
duces rational conclusions on a subject which is daily increas- 
ing in popular interest. 
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Auto-Transformer Design. By A. H. Avery; 60 pages; 5%x 
8%; 25 illustrations. Spon & Chamberlain, New York 
and Technical Book Shop, San Francisco. Price, $1.50. 


Anyone who has ever tried to make a small transformer 
and found how little practical information is available wil) 
appreciate this book. The designers of large transformers 
for manufacturing companies have reduced their work to a 
science, but the individual who wishes to make his own 
apparatus has great difficulty in understanding and adapting 
their information to his needs. This want is admirably sup- 
plied in this volume for small transformers in general and 
auto-transformers in particular. The book contains six chap- 
ters. After defining and comparing the different types of 
transformers and discussing the advantages of transforming 
to low pressure for lighting, the author develops the element- 
ary theory and presents the fundamental formulae necessary, 
this including a clear explanation of iron and copper calcu- 
lations. In the chapter on practical design a typical problem 
is worked out, detailing every step in the calculation. This 
is supplemented by a simple explanation of how the efficiency 
of the transformer may be determined. The final chapter 
gives practical constructional details, including core assem- 
bling, coil winding, insulating, mounting and enclosing, well 
illustrated by line cuts and half tones. The text substitutes 
for the rule of thumb methods hitherto used rational expla- 
nations and practical directions which should enable anyone 
not only to make an auto-transformer, but also understand 
its theory. 


American Producer Gas Practice. By Nisbet Latta; 539 
pages; 74x10%; 247 illustrations. D. Van Nostrand 
Company, New York and Technical Book Shop, San 
Francisco. Price, $6.00. 


Nisbet Lotta is one of the foremost American authorities 
on gas engines and gas producers. In this volume he has 
ably delineated typical practice couched in such language that 
even the layman may understand. It is a welcome relief 
upon turning to the first page to find that the author omits 
all history, ancient and otherwise, and proceeds at once with 
the practical features of producer design and operation. The 
book consists of twenty-two chapters and an appendix. These 
are concerned respectively with producer operation, cleaning 
the gas, works details, producer types, moving gases, solid 
fuels, physical and chemical properties of gases, gas analysis, 
gas power, gas engines, industrial gas applications, furnaces 
and kilns, burning lime and cement, pre-heating air, combus- 
tion, properties and measurement of heat, data on pipes, 
flues and chimneys, useful tables and oil fuel producer gas. 
The treatment of each individual subject is as comprehensive 
as is the handling of the entire field as above outlined. Writ- 
ten description is well-supplemented by reproductions from 
photographs and drawings. With so much to commend it 
is unfortunate that the text should be marred by a number 
cf typographical errors, which should be corrected in future 
editions to which the book is undoubtedly destined. For 
instance, in the appendix on oil fuel producer gas, which is 
particularly interesting to Pacific Coast engineers in that it 
describes the Jones oil gas set, the Nix-Frost producer and 
the Amet Ensign producer, we find Professor Durand’s name 
spelled “Durant,” and Bakersfield given as “Bakersville.” 
Doubt is at once created regarding the correctness of the 
names of individuals and places in other localities with which 
we may not be familiar. .Except for these minor defects, 
this work should prove of value to everyone operating or 
contemplating the operation of a »roducer gas plant. 


“California for the Settler” is the title of a handsomely 
illustrated book of 100 pages issued for free distribution by 
the advertising department of the Southern Pacific Com- 
pany. In it are detailed the advantages of rural life in this 
State. 





May 28, 1910) 


A NEW FORM OF HEAD FOR BOILER TUBE CLEANERS. 


The Lagonda Manufacturing Company, of Springfield, 
Ohio, have recently put out a new boiler tube cleaner 
equipped with what is known as the “Quick Repair Head.” 
This head is the result of several years of experimenting, 
and is said to be the simplest and most compact head for 
use on turbine tube cleaners that has yet been brought 
out. The head is attached to the cleaner turbine proper 
by means of the coupling and an adapter. As can be seen 
from the accompanying drawing, a spider screws directly into 
the coupling, and has three arms on the end of which are 
attached the swinging arms carrying the cutter wheels. 
There are four cutters on each swinging arm; the front one 
being of the cone pattern, is the first to attack the scale 
and loosen it. Each cone cutter is then followed by three 
star cutters which remove the scale down to the metal, 
leaving a bright, polished surface. 

The most important feature of this head is the ease with 








The Quick Repair Head Attached to a Weinland Water Turbine. 





Sectional View of Weinlahd Thrust-Bearing Turbine Cleaner with a 
Quick Repair Head Attached. 


which new cutters can be inserted. The cutter pin can 
quickly be removed by means of a wrench and all of the 
cutter wheels taken out. In case it is necessary to take 
the entire head apart it is only necessary to unscrew the 
spider from the coupling; this allows the three arm pins to 
drop out and the whole head is dismantled. There are no 
rivets or small parts used and the makers furnish an extra 
supply of sharp cutter wheels with each head. As mentioned 
before, it is but the work of a minute to remove one of the 
pins and insert new sharp cutters. Keeping the head 
equipped with sharp cutters results in a marked saving in 
the time necessary to remove a given amount of scale from 
boiler tubes. 

The quick repair head is compact and _ heavily built. 
The arms are thrown out against the scale by the action 
of centrifugal force. This causes the cutter wheels to bear 
firmly against the scale, but should a constricted part of 
the tube be met the arms fold in and do not injure the 
boiler tube in the least. The fly-wheel effect of a compact 
head like this is quite noticeable. When exceptionally hard 
scale is encountered it is only necessary to back the cleaner 
out a little, and let the head speed up and when it is forced 
against the scale again, it is generally found that the cleaner 
will eat its way through without any further trouble. 

Those who are not familiar with the turbine construc- 
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tion may get a good idea of this from the cut of the Wein- 
land thrust-bearing cleaner with quick repair head. 

Charles C. Moore & Co., engineers are General Pacific 
Coast Agents for same. 

TRADE NOTES. 

The Board of Public Works of Los Angeles, Cal., has 
recently placed an order with Allis-Chalmers Company for 
twenty-one 440-volt, 3-phase, 60-cycle, belted induction mo- 
tors for use in connection with the work on the new water 
supply aqueduct. Seven of these are 125 h.p. and the rest 
range down to 10 hp. 

The Electric Storage Battery Company announces that 
it has opened two new sales offices, one at No. 729 Ford 
Building, Detroit, Mich., and another at 1424 Wazee street, 
Denver, Colo. The increasing use of the “Chloride Accumula- 
tor” and “Tudor Accumulator’ for central stations, tele- 
phones, railways, and an enormous increase in the use of 


Cutter Pins removed 
with @ wrench 









Cone cutters in front 
attack scale first 





Finishing 

Cutters trim Arm pins drop 
scale down out when coupling 
& the metal is uUnsirewed. 


The Quick Repair Head with One of the 
Cutter Pins Removed 


the “Exide” battery for electric vehicles, gas engine ignition, 
etc., has made it advisable to establish these offices, so that 
customers in adjacent territory will be better served. A stock 
of battery material will be carried in Denver from which 
orders can be promptly filled. The addition of these offices 
as well as the St. Louis “Exide” storeroom recently opened 
at Sixteenth and Pine streets materially increases the facili- 
ties of this company in the West. 


It has been announced that the 12,000-kw. generating 
unit, which is to be installed in the Southern California Edi- 
son Company’s new power station at Long Beach, is to be 
furnished by the General Electric Company. The contract 
calls for the following: One A. T. B. 12,000-kw., 750-r.p.m., 
11,000-v., 3-phase, 50-cycle Curtis steam turbo-generator with 
condenser base. This turbine will have a continuous out- 
put of 15,000 k.v.a. at 80 per cent power factor, operating at 
200 pounds steam pressure with 1% pounds back pressure. 
The superheater will supply steam at 125 degrees. The 
contract include, also, two exciters, each consisting of a 
Curtis steam turbine driving a 4-pole, 125-kw., 125-v. shunt 
wound generator. The General Electric Company will sup- 
ply for the above plant seven 2,000-kw., 50-cycle, forced oil, 
single-phase transformers. The voltages are 40,000 v. slant, 
400 v. 70,000 v. with 11,000 v secondary. 
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== NEWS NOTES -*= 


INCORPORATIONS. 

MISSOULA, MONT.—The Clark-Missoula Power Com- 
pany has been incorporated for $6,000,000 by W. A. Clark 
of Butte. The company is formed for promoting the new 
street railway here. 


RIVERSIDE, CAL.—The Orange Heights Water Com- 
pany has been incorporated by G. R. Murdock, F. BE. Palmer, 
J. W. Long, J. H. Fairchild and E. H. Bagby, all of Los 
Angeles. The capital stock is $125,000. 


SANTA FE, N. M.—The San Luis Power and Water 
Company, with a capital of $1,000,000, has been incorporated 
by F. E. Brooks, Gerald and Fred Hughes, F. C. Moffiar, H. G. 
Lunt and H. A. Smith. The company’s headquarters is at 
Colorado Springs, Colo., with W. F. Meyer as New Mexican 
agent. The company will operate in El Paso and Costilla 
Counties, Colo. 


SAN MATEO, CAL.—The rumor that the San Mateo 
Water Company had taken over the holdings of the Burlin- 
game Water Company was practically authenticated when 
the Peninsula Water Company filed articles of incorporation 
in Redwood City. The incorporators of the new company 
are the same as of the San Mateo Water Company—Joseph 
Levy, William F. Turbull, H. N. Royden, J. A. Foster and 
Charles N. Kirkbride. The capital of the new corporation 
is $1,000,000. 


TRANSMISSION. 


THOMPSON, MONT.—Senator Dolan of Missoula and 
others contemplate the erection of a large power plant here. 


SHERIDAN, MONT.—O. B. Preston, president of the 
Municipal lighting plant of St. Johns, Mich., will establish 
a power plant here and supply the city with light. 


NORTH YAKIMA, WASH.—A deed has been filed for 
record transferring all the property of the Northwestern 
Corporation in this section to the Yakima-Pasco Power 
Company. 


PORT ALBERNI, B. C.—A. E. Waterhouse, of Seatt'e, 
has applied for a record on the Sproat River of 500 inches, 
with the intention of erecting an electric power plant to 
supply Port Alberni. 


VICTORIA, B. C.—Bids will be received up to June 6th by 
the Minister of Public Works for the construction of a trans- 
mission line for the purpose of furnishing electricity for the 
hospital for the insane at Coquitlam. 


GRANGEVILLE, IDA.—A. W. Trine announces that 
Eastern capital has become interested in the Snake River 
power project near the mouth of the Salmon River and that 
development work will be started soon. 


COEUR D’ALENE, IDA.—The Coeur d’Alene Indian Res- 
ervation Settlers’ Association, Wm. Masi, Jr., of Spokane, 
president, is preparing to install electric power and telephone 
lines, establish schools, etc., on the reserve. 


SAN BERNARDINO, CAL.—The Arrowhead Reser- 
voir and Power Company has filed trust deeds to the amount 
of $2,000,000 to raise money for constructing additional tun- 
nels and building outlets for power and irrigation purposes. 


TACOMA, WASH.—The City Commissioners are consid- 
ering plans for the purchase of water rights on the White 
River, ten miles above Buckley, owned by P. H. Hebb and 
offered to the city for $900,000. The proposed power plant will 
develop 100,000 hp. at a cost of $2,000,000. 


ORLEANS, CAL.—The company that has taken up the 
water power at Ishi Pishi Falls has had favorable reports 
sent in by the Government officers and expects before long 
to receive its permit, when active operations will begin. 
This means and expenditure of over $1,000,000 in Humboldt 
County, the permanent employment of hundreds of men and 
the building of factories, probably near Trinidad. The com- 
pany will divert the water from the river above the falls into 
a flume 16 feet wide and 12 feet deep, tunnel through Sugar 
Loaf mountain and carry water to the next falls, a distance 
of a mile, where the pressure will give them 50,000 hp. all 
the year. The rock tunnel will also be 12x16 feet and will 
be 1500 feet long. : 


TRANSPORTATION. 


SPOKANHB.—The Okanogan Electric Company has ap- 
plied for a franchise for a track on Nettleton street. 


BOZEMAN, MONT.—The Gallatin Valley Electric Rail- 
way has completed plans for the erection of a depot in this 
city. om 

MARSHFIELD, ORE.—The Council has granted the 
Coos Bay Rapid Transit Company a franchise for building an 
electric line in Marshfield. 


EUGENE, ORE,.—The City Council has granted a fran- 
chise providing for the College Hill loop, which will add 
about six miles to the present street car system. 


; BAKERSFIELD, CAL.—A new franchise has been granted 
the Power, Transit and Light Company for an extension of 
its lines so that cars may be run to the fair grounds. 


STOCKTON, CAL.—The Central California Traction 
Company has applied for a fifty-year franchise for an elec- 
tric line on the streets and highways of San Joaquin County. 


NEW WESTMINSTER, B. C.—It is announced that bids 
are to be asked soon for the construction of the proposed 
$80,000 depot of the British Columbia Electric Railway here. 


SAN DIEGO, CAL.—The City Council has passed an ordi- 
nance granting to the San Diego Electric Company a street 
railway franchise along and up K street, Twenty-second and 
other streets. 


HOOD RIVER, ORE.—The Hood River Electric Light, 
Power and Water Company has been sold to the Hood River 
Power and Water Company. One of the projects of the com- 
pany is the construction of an electric railway. 


LEWISTON, MONT.—E. H. Begeman, a capitalist from 
Holland, has announced his intention of building an electric 
road between this place and Holland, and residents of this 
place have agreed to subscribe $100,000 toward the project. 


RAYMOND, WASH.—P. E. Hall, Jr., owner of the South 
Bend electirc lighting system, has applied for a franchise 
for a term of forty-five years, to construct and operate an 
electric street railway system in Raymond. 


SEATTLE.—C. H. Shields of the Spokane Grain and 
Fuel Company, and others propose to construct an electric 
railway to Green Lake via Fourth avenue and a tunnel under 
Queen Anne hill to Evanston avenue, crossing the canal at 
Etruria street. 


LOS ANGELES, CAL.—The line of the Los Angeles 
Railway which now extends to the intersection of Thirty- 
ninth street and Vermont avenue will be extended to West- 
ern from Vermont avenue. The track will be double and 
more than a mile in length. 
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